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COEUR D'ALENE RIVER BASIN COMMISSION
2110 Ironwood Parkway
Coeur d'Alene, ID 83814

Tel #: 208-769-1448 Fax #: 208-769-1404

Members: Philip £. Batt, Governor
Jim Yost, Governor's Office
Dick Panabaker, Kootenai County Commissioner, Chair

Norm Campbell, Coeur d'Alene Tribe
Jack Buell, Benewah County Commissioner
Sherry Krulitz, Shoshone County Commissioner

Matt Fein, Mining
Mike Schlepp, Agriculture
Will Pitman, Department of Lands

George Brabb, Citizens Advisory Committee
Frank Frutchey, Citizens Advisory Committee
Geoff Harvey, Division of Environmental Quality

Earl Liverman, EPA
Marti Calabretta, SVNRT
Nancy Mitchell, USDOI-USDA

September 15, 1997

Dear Coeur d'Alene River Basin Commissioner.

Enclosed are the materials the Commission will be considering at its September 25th meeting. These
materials include a meeting agenda and minutes of the August 27th meeting, with the following attachments
Groundwater Quality Status Report No. 1; Post Falls Street map/lab reports; Hydrogeologic Analysis;
Research Technical Completion Report; Response to Sid Fredrickson's letter; Response to Kent Helmer's
letter; Coeur d'Alene Lake/Spokane River TMDL; South Fork Problem Assessment; South Fork TMDL;
Draft Coeur d'Alene Mine Site Inventory Database (CIS); and BLM Action/Status in the Coeur d'Alene
Basin.

Prior to the meeting, the Commission will have a work session field trip up the Coeur d'Alene River
Materials supportive of this trip include: The Coeur d'Alene River Field Trip and Work Session Schedule,
with the following attachments: A Guide to Reclaiming Heavy-Metals Contaminated Soils; Soil Survey of
Kootenai County Area (Slickens); Effects of Boatwakes on Streambank Erosion, Kenai River, AK; Coeur
d'Alene River Cooperative River Basin Study; Slickens (Frank Frutchey); and the Trace-Element
Concentrations and Transport in the Cd'A River. Transportation to and from the Cataldo Mission meeting
site will be provided to those Commissioners participating in the work session. Field trip participants should
meet at the DEQ offices at 8:00 a.m.

Please familiarize yourself with these materials in anticipation of the September 25th work session meeting.

Sincerely,

Dick Panabaker, Chair
Coeur d'Alene River Basin Commission

Enclosures

USEPA 3F



Coeur d'Alene River Basin Commission
September 25, 1997
1:30 p.m. - 4:30 p.m.

Old Mission State Park
Headquarters Building

Cataldo, Idaho

AGENDA

1:30 Introductions
Review and approval August 27, 1 997 meeting minutes
Review today's agenda

1:40 Review of zinc data from Rathdrum-Spokane Valley Aquifer wells
Public Input

2:00 Explanation of Idaho Code 39-3611
- Curt Fransen, Deputy AG

2:20 Changes to Coeur d'Alene Lake - Spokane River TMDL
- Reply to letters of comment
- Changes to TMDL
- Commission action
Public Input

3:30 Explanation of South Fork Coeur d'Alene River Problem Assessment
and TMDL
Public Input

4:30 Next Meeting , ,
Agenda Items —
Location and Date
Adjourn



COEUR D'ALENE RIVER BASIN COMMISSION
MINUTES

Date: August 27, 1997
Time: 9:00 a m. - 4:00 p.m.

Idaho Fish & Game Conference Room
2750 Kathleen Avenue

Coeur d'Alene, ID 83814

ATTENDANCE

COMMISSION MEMBERS PRESENT

George Brabb, Citizens Advisory Committee
Jack Buell, Benewah County Commissioner
Marti Calabretta, SVNRT
Norm Campbell (represented by) Jack Gunderman
Matt Fein, Mining
Frank Frutchey, Citizens Advisory Committee
Geoff Harvey, Division of Environmental Quality
Sherry Krulitz, Shoshone County Commissioner
Earl Liverman, EPA
Nancy Mitchell, USDOI-USDA (continuing as Interim)
Dick Panabaker, Kootenai County Commissioner
Will Pitman, Department of Lands
Michael Schlepp, Other affected industry (Agriculture)
Jim Yost, Senior Natural Resource Specialist, Governor's Office

COMMISSION MEMBERS ABSENT

None.

GUESTS

Jack Riggs, State Senator
Holly Houston, Mining
Brian Miller, CBRP
Leigh Woodruff, EPA
Chuck Rice, EPA
Michele Nanni, IELC
Mary Lou Reed, CAC
Sondra Collins, NRDA
Brenda Smits, HARSB
Kent Helmer, HARSB
Susan Drumheller, Sp. Rev.
Kathy Canfield-Davis, U of I
Kevin Pfenning, HARSB
Sid Fredrickson, City Cd'A
Jim Kimball, Kimball Eng.
Darryl Holling, City PF
Jerry Cobb, PHD
Mike Hartz, DEQ
Vonnie Hendrex, DEQ
Jeff Selle, Cd'A Press

INTRODUCTIONS: Commissioner Dick Panabaker asked each of the Commissioners, as well as
all others present in the meeting room, to introduce themselves.

REVIEW OF JULY 31 MEETING MINUTES: Commissioner Sherry Krulitz made a motion
to approve the minutes. Commissioner Mike Schlepp seconded. Motion carried.

REVIEW OF AGENDA: Commissioner Frank Frutchey suggested that the Commission add
exploration of funding to the Agenda, under Miscellaneous, at 3:30 p.m. Commissioner Jim Yost
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commented that the agency is in the process of developing budgets and has not had an opportunity
to review the Division of Environmental Quality (DEQ) or Department of Lands (DOL) budgets
He added that the state has not appropriated any funding for this Commission and that DEQ is
handling the mailings, notices, etc. However, the state will cover travel expenses for Commission
members. Jim suggested that a discussion on funding was premature and could be considered for
the next meeting's Agenda.

REVIEW DEQ AND TRUST INVENTORIES: Interim Commissioner, Nancy Mitchell,
explained that the information she was asked to present to the Commission has not yet been released
Commissioner Geoff Harvey referred to the Coeur d'Alene Basin Metals Remedial Priorities
attachment and explained that it substitutes as DEQ's inventory. He noted that it was developed to
be part of Senator Craig's legislation and that the Citizen's Advisory Committee was very involved
in the process. The inventory, or work plans, were developed and costs were placed on the projects.
Geoff stated that there has been about 80% agreement in the upper river. He noted that the mining
industry and the Coeur d'Alene Tribe developed their own plans for the system and that another
group then went through those two plans, point-by-point, and came to a rough agreement on the
upper river as to what needed to be done. Geoff added that there is also an inventory below the
Superfund site, but the agreement is very far apart. This document is not an absolute consensus, but
it is as close as we have come. Geoff then explained the loading diagrams. Commissioner Jack
Buell asked if this involves "inventing the wheel?" Geoff responded "yes," and commented that he
and Marti spent most of the day with people who came from Montana to see how Idaho was doing
removals so they could learn how to do them. Commissioner Matt Fein noted that although there
is more metal loading work to do, there was effective work which prevented erosion, and that part
of the effort was successful. Geoff added that the preliminary work effectiveness monitoring was
good and when he says "didn't work," he means in reference to recovering the water quality and
stopping the load of metals. Sherry Krulitz asked about the costs of removal by the airport,
specifically, costs just to build the road. Commissioner Earl Liverman explained that a large road
is in the process of being constructed in the Silver Valley. The purpose is to enable unusually large
vehicles to have two-way access. The cost is in excess of $1 million. Sherry commented that the
Trustees couldn't keep their jobs in Shoshone County if they spent that amount of money on a road.
Jack Gunderman stated that the ultimate goal appears to be to effectively complete a cleanup over
a period of time which includes water quality in the river and in the Basin. He noted that the most
critical areas are up above (Canyon Creek and Ninemile). He suggested that if removals were done,
perhaps we would see better results.

Public Input: Michele Nanni commented on the Coeur d'Alene Press and Spokesman Review
articles which, in her opinion, depicted success and were misleading to the public. She stated that
she did not receive the same packet that the Commissioners were sent for the meeting, so she called
Marti Calabretta and Marti provided her with data. She questioned the characterization and asked
why on the high water data—ten sites contained data for 1993 and 1996~and five added up to more
than twice the decreases? She stated that a letter was sent to EPA from Al Isaacson questioning the
quality of the data and asserted that the Cd' ATribe and USGS also questioned the quality of the data.
Marti responded that the data she provided to Michele had nothing to do with the water released and



measured in the surface water data. She further commented that the Trustees rely on DEQ
monitoring to watch progress. At the September meeting, 1996 data will be reviewed. Marti also
noted that she was offended by the articles Michele mentioned and added that she will not take credit
for their content. Geoff and Marti stated that they are pleased with the effectiveness monitoring data.
Michele asked Earl Liverman to respond to her comments in reference to the others who are
concerned about the data. Earl responded that EPA is aware of the concerns, anticipates receiving
more information and then will evaluate it. He said that, at this time, there is limited information
on which to draw conclusions and there exist widely varying interpretations. He concluded that
until EPA has received more data and completed the necessary review, he has nothing more to say.
Michele asked about DEQ's annual monitoring. Geoff stated that there are five monitoring plans:
trend, effectiveness and bio-monitoring which are laid out in the workplans. He added that DEQ
continues to develop data and that an interpretation was given to the DEQ public records clerk and
was distributed to the requestor of the information. Geoff commented that any hydrologist would
say "pre-monitor for seven years...do the work... then post-monitor." He added that this is probably
not going to happen. Michele Nanni stated that she asked for, but did not receive, the same packet
that the Commissioners received. Vonnie Hendrex clarified that Michele asked to be added to the
mailing list and that she was indeed added. Since there is no budget for the Commission, it was
determined by DEQ supervision, and with Commissioner Dick Panabaker's approval, after
consideration of the volume of the attachments (175 pages were generated from the first meeting),
along with the time and costs involved in the mailing, that only the Commissioners would be mailed
the 175-page packet of attachments. All other persons on the general mailing list would be mailed
the Minutes and the Agenda. It was also determined that anyone desiring copies of the attachments
could come to the DEQ office and use the photocopier, when available, to make copies from the pre-
numbered file copy (10 cents each page, plus tax) or take it to Kinkos for copying. This procedure
was explained to Nancy Mitchell, Jack Gunderman and Holly Houston, who each called and asked
if they would be receiving the attachments as well as the Minutes and Agenda. Jack and Holly both
elected to take advantage of this option. Dick Panabaker recommended that Michele make the
necessary arrangements for obtaining copies with Vonnie. Michele asked a question concerning zinc
processing by streams. Geoff responded that more zinc goes into a river reach than comes out due
to adhesion to substrate, etc. Metals being treated out is a phenomenon we see where metals are
removed and we see less metals coming out than going in. Michele commented that flushing metals
does not constitute treatment. Geoff responded that there is a need to measure metals upstream and
downstream because the metals went somewhere.

SUBCOMMITTEE REPORT - Review contributions and expenditures (Marti Calabretta):
Marti explained that she, Geoff Harvey and Matt Fein were the only parties who met, submitted and
assembled information for this report. The other agencies did not attend the meeting or make their
information available. She noted that the first Interstate Removal technical team meeting will be
held at Panhandle Health District, at 10:30 a.m., on September 10. Marti referred to the Coeur
d'Alene Basin - Water Quality Project Summary - 1991 to Present attachment and commented on
each page. Marti also pointed out that the asterisk (*) at the bottom of Page 1 indicates that this is
the first repository in pre-existing tailings impoundment and the first activity that showed floodplain
and stream stabilization. The stream was vulnerable following removal. The trend monitoring chart



shows zinc reduction Marti noted that the Trustees count on internal monitoring from DEQ to
assess each of the projects for their effectiveness. She also stated that Woodland Park Flats (Page
2) is the core contract and workplan for Canyon Creek. It addressed the woodplank dam which
protects Wallace. Materials had accumulated there and a repository was constructed. Marti
commented that Elizabeth Park was the first SVNRT project to be done independently. In 1993,
moved tailings into a dike at a cost of 362,000. In summation, Marti noted that on Page 5, the
Superfund sub-total = 72.6* million; and the Non-Superfund sub-total = 7.9* million. (The Grand
Total = 80.8 million). Earl Liverman commented that there are a number of other activities being
conducted in populated areas (1,000 residential properties). He added that other costs are not
reflected here, but do have to be considered in the overall, which is approaching 185 million, and
which includes money received in settlements. Marti mentioned that the subcommittee could report
back to the Commission when the Bureau of Land Management (BLM) and United States Forest
Service (USFS) information is submitted. It was noted that there were costs of studies which were
not included here and it would be appropriate to include them (for dust control, revegetation, fish
pond recreation site, and non-water quality-related issues). Nancy Mitchell submitted a copy of the
Coeur d'Alene Basin Metals Remedial Priorities attachment with her request that it be revised as she
noted on the document (Handout).

Public Input: None.

TOTAL MAXIMUM DAILY LOAD (TMDL) COEUR D'ALENE LAKE AND SPOKANE
RIVER - (Municipalities):

SUBCOMMITTEE REPORT - Schedule/Timelines (Earl Liverman):

Note: These discussions were intermingled

Sid Fredrickson distributed a letter (Handout) and addressed the Commission. He asked that the
Commission consider taking a different approach on the TMDL. Sid expressed that he would like
to see a regional management approach taken and that this type of approach is also endorsed by one
of the Washington dischargers in Spokane. He asked that the Commissioners charge a management
team with developing site-specific criteria. In the draft TMDL, these are based on the State of
Washington's standards. The WWTPs feel that Idaho discharges are regulated by EPA and are not
applicable. Nor are they site-specific for the Spokane River and, therefore, do not take indigenous
species into consideration. Sid stated that a Technical Advisory Committee (TAG) was formed and
was successful with the management of phosphorus in Long Lake, in 1990. Emissions were cut
down in Long Lake far below the TMDL, without imposing strict allocations on small discharges
such as Liberty Lake. Sid believes that the regional management approach could be taken with
metals, while recovery efforts continue in the upper Basin. He would also like the Commissioners
to consider site-specific criteria that makes sense, that "fits our system" as opposed to a "laboratory
tank." Dick Panabaker asked if a committee were formed, who would you propose for membership?
Sid responded that the Spokane River TAC would be a good consideration. Geoff Harvey
commented that DEQ met with Washington DOE and EPA and that Washington did want to see a



TMDL developed for the Spokane River, by EPA. Obviously, Idaho can't write one for the
Washington side and DEQ cannot write a TMDL for both sides. Therefore, EPA would be the only
organization capable of doing that. He added that the criteria in this TMDL is Washington's criteria
and that DEQ, by law and according to EPA, has to meet It is not Idaho's criteria. There has been
discussion about going into dissolved criteria, but this is it for now. EPA would have to oversee an
interagency effort. Leigh Woodruff commented that EPA is not interested in pursuing a joint effort.
Geoff also noted that site-specific criteria research is exceedingly costly. Sid responded that
treatment work could cost even more and not protect the local species.

Public Input: Sondra Collins asked if bio-solids would be included in a TAG effort. Sid responded
that there is a plan adopted that addresses the bio-solids.

Kent Helmer distributed a letter (Handout) and addressed the Commission. He said that his concern
lies with the formulation, which doesn't seem logical. Metals have always appeared to be a
relatively minor concern. However, there seem to be two different messages coming from DEQ
regarding the importance of metals. Zinc levels are insignificant. Concentration should be
elsewhere. Hayden WWTP cannot put into the river during low flow times. Kent explained that
they took their water samples from four of the water supply companies and zinc concentrations were
32 'Xi(average). One was 48, which is more than we ever allow. Kent asserted that it would violate
his own permit if he dumped well water into the Spokane River. Geoff responded that as river and
lake concentration zinc levels drop, discharges would be expected to do the same. EPA asked about
the metals concentrations put out by the Hayden plant. The allocation for metals should be based
on those levels. DEQ will revise the wasteload allocation for Hayden to reflect the current metals
discharge data. Geoff Harvey noted that the most important part of the TMDL was the monitoring
provisions so we can see what is discharged (48 is one-half of what is in the lake right now). It is
possible that backgrounds are above criteria in Silver Valley and we need more information on that.

Public Input: Sid Fredrickson pointed out that NPDES speaks to anti-backsliding and believes
there is a need for a written agreement, so that when phosphorous starts climbing, more controls can
be introduced. Leigh Woodruff is concerned that a TMDL could override anti-backsliding. He said
there may be mechanisms and would need to clarify that Jim Kimball said that the Hayden and Post
Falls permits have expired. Jim asked if they delay that for this process to go through, why do we
have to have a specific TMDL now? He also noted that a reopener clause is needed. It's a big cost
to ratepayers to file something. It should be studied for four years and have a reopener clause.
Geoff commented that under 303d, we are bound by a court order to complete the TMDL, with
wasteload allocation and margin of safety, right now. We can revise by numbers/information
provided by Hayden. Darryl Holling needs to gather more data and submit it to Geoff. Geoff said
we'll use literature values, as long as they're up-to-date. Commissioner George Brabb commented
that we should take the attitude of realizing the goal on a certain day and it will apply to point
discharges as well as anyone else. Mike Schlepp commented that the Citizen's Advisory Committee
wrestled with strapping anyone with responsibility for cleanup when "natural zinc flows, etc. may
affect an equal to mining damage." Jack Gunderman said numerous studies have been done in the
Basin and indicate a serious problem. He added that if it is not mandated and it is possible to slow



this process down, it would be beneficial. Geoff Harvey responded that it is mandated. Jim Yost
noted that Judge Dwyer is requiring the TMDL to be completed December 31, 1997 and that things
need to be done on the ground to make as many improvements as possible. Therefore, delaying is
not in the cards. The State is under a mandate not only for this Basin but also 962 streams. If there
are serious flaws in the TMDL as we go along, we have to make a case and revise it to be more
stringent, or more lenient. We have to use the information we have today. Judge Dwyer has
prescribed exactly how to go about it, without additional research, by building in a safety factor, then
submit it to EPA and get it done. Sid Fredrickson asked if an interim wasteload allocation process
was being written? Geoff Harvey said a provision to do site-specific criteria could be built into the
TMDL but is not sure what force it would have. Sid commented that the WWTPs are concerned
with the anti-backsliding provision and he added that site-specific criteria could be determined in
the interim. Geoff Harvey stated that the Clean Water Act encourages development of site-specific
criteria, but the money involved makes most people think twice. Matt Fein referred to Idaho Code
§39-3611, which states "...For waterbodies where an applicable water quality standard has not been
attained due to impacts that occurred prior to 1972, no further restrictions under a total maximum
daily load process shall be placed on a point source discharge unless the point source contribution
of a pollutant exceeds twenty-five percent (25%) of the total load for that pollutant." He further
commented that it would be helpful to have the Attorney General's office explain this clearly. The
Commission can't ask for more than the WWTPs are already doing. Kent Helmer noted that if this
Commission comes up with a TMDL, it will become part of our new permit and we are concerned
that permits have not been issued for four years. Jim Yost said that the non-issuance of a permit is
not unique to EPA. He explained that many industries have not received a permit, for one reason
or another, from the federal government and they operate annually, based on their old permit. The
Commission's task is to concentrate on the TMDL. Jim added that since the Commission has heard
from the municipalities, he is a little concerned about the inflow water and expressed the hope for
some evaluation of groundwater in the area used for drinking water for those facilities. He stated
that the municipalities have conveyed ideas worthy of EPA's consideration. Earl Liverman stated
that the TMDL would not be accepted "as is." He explained that it is evident there is still
information that is just coming to light. Earl then expressed the need for all of the TMDLs to be
submitted together. He proposed that EPA, in concert with the Commission, plaintiffs and others,
sit down and revisit the schedule. Leigh Woodruff added that there is also a concept that EPA
cannot approve (a fundamental piece needs to be changed) and it is not possible to make any more
detailed comments at this time. Marti Calabretta asked if Earl was saying that the Commission could
enter with other parties to change Judge Dwyer's schedule? Earl said we can sit down with all
parties and reach a consensus approach on how to resolve and then suggest it as an alternative.
Marti asked if this was reasonable, considering the time frame. Earl stated that he felt it is more
reasonable than continuing the approach now being taken. If we agreed and started on September
1, there are only four months to familiarize ourselves with the information, put it into context, and
then put it out for the public comment period (30 to 60 days). That would put us into the early part
of December. Jim Yost asked Leigh Woodruff to explain the pollution of metals in the lake in more
detail. Leigh said the criteria would be met someplace in the Lake and that concentrations of zinc
coming out of the South Fork Coeur d'Alene and Coeur d'Alene River would be in excess of metals
criteria for the lake at some point in the lake. EPA would object to this situation. Geoff Harvey



stated that the criteria in the South Fork Coeur d'Alene River is in the range of 83 and cannot tell
what the criteria in the lower river will be. If it is lower than that, meeting EPA criteria in the South
Fork- you still have to have a mixing zone in the Coeur d'Alene River and meeting criteria in the
river~you would still have a mixing zone in the lake. All the TMDL says is that it can't be higher
than 250 /xg/L and zinc concentration of the lake would meet 32.7. Geoff noted that EPA's own
gold book criteria can be higher in one water body than another. Leigh Woodruff acknowledged that
Geoff makes a very good point. He added that EPA has not seen the data and needs to review the
values in the South Fork. He suggested EPA might then come to another conclusion. Earl Liverman
stated that the information needs to be released in completion and then reviewed. Jim Yost said it
seems critical that this Commission take a look at the data and the draft TMDL of the South Fork.
He said he would impress upon the Boise office to get that information to us in the next couple of
weeks in order to review it prior to the next meeting. He added that he would also like to review
some groundwater data in the area and the monitoring program that we would propose to the
municipalities. Inventory of stormwater runoff area is needed, how much monitoring, protocol,
stormwater discharges, etc. George Brabb asked if there is data on low contribution from mainstem?
Are there measurements where the South Fork enters and comes into the lake to see how much
contribution is made in that reach? Geoff Harvey responded that 79% zinc comes from South Fork;
21% comes from lower river; lead is a large contributor (flood) at 60/70% and comes from the lower
river. There is data to support that. Geoff added that zinc is not a human health issue—secondary
criteria, like iron. We envisioned the WWTP would put together their own monitoring program.
Sid Fredrickson stated that EPA told the WWTPs about developing along those lines and it came
down to $60,000 a year in costs. Darryl Holling said the work in the dam area, the downstream
portion, involves safety (getting in to take the samples). Sid explained "ultra clean" (clean
hands/dirty hands) people are necessary to maintain accuracy and then immediately send samples
to the lab for analysis. Michele Nanni asked about surface water and groundwater. Geoff Harvey
responded that once the river gets below the Ninemile area, Washington picks up water from Idaho.
The lake is losing water to the aquifer. Michele asked if surface water is impacting the
groundwater? Geoff Harvey stated that Susan Wayman's work indicated it is not. The data indicates
metals are bound out of the system. Michele suggested that Marti's information shows increases in
groundwater loadings. Geoff again referred Michele to Susan Wayman's report (University of
Idaho). Jim Yost asked to review all sources monitored for zinc from the municipalities. Geoff
Harvey recommended a subcommittee be formed and establish a background. Dick Panabaker asked
who should be on this subcommittee. Jim Yost volunteered himself, along with Roy Mink. Geoff
Harvey asked the municipalities if a large percentage that is treated is in the Rathdrum aquifer?
Darryl Holling responded that he's not sure. Sid Fredrickson responded "yes»" and added that he
does not have zinc data. Kent Helmer commented that of five water companies in the area, some
probably is.

Commenting on Earl Liverman's proposal, Jim Yost said he would rather not go back to Judge
Dwyer's court. Geoff Harvey commented that, technically, it is EPA's list and schedule. Leigh
Woodruff stated that an agreement was stipulated to between three parties and accepted by the Court.
Jim Yost said it is difficult to develop the upper and the lower, without discussing the middle. It is
a unique system, compared to other water quality systems in Idaho. It is becoming more realistic



to focus attention on the entire system, rather than on a piecemeal basis George Brabb made a
motion for a committee to be formed to reconsider the timeline/schedule. Geoff Harvey amended
the motion, and requested that EPA revisit the timeline/schedule with plaintiffs and defendants to
explore an extension of that schedule, so all three TMDLs could be considered at one time. Sherry
Krultiz seconded the amended motion. Motion carried. Leigh Woodruff said that since the case is
dismissed, it is not necessary to revisit it with the court. An agreement can be made between the
parties, documenting what the agreement is. Geoff Harvey said he will incorporate the Post Falls
and Hayden values into the TMDL. Marti Calabretta noted that it's very possible we will have to
go with the contrived schedule due to knowledge and consent. She suggested the correct route
would be to revise the TMDL for the Spokane River and Lake Coeur d'Alene and incorporate the
municipalities' values. The WWTPs will come into line as the lake recovers, not ahead or behind.
Matt Fein commented that as long as the lake and the Spokane River meet gold book criteria, point
discharges can discharge whenever they want. Geoff Harvey stated that the literature values say zinc
should be 32 pbb and there is a possibility, if operating by the book for WWTPs nationwide, they
would not have to do a thing. Coeur d'Alene isn't. They can chug along at 32 ppb. Sid informed
the group that he thinks when sludge oxidation occurs, zinc levels go up. Geoff stated it is logical
sludge oxidation causes zinc concentration increases. Sludge and metals management seem to be
at cross purposes. Idaho cannot change criteria right now, it's 32.7mg/L. After much discussion,
Dick Panabaker stated it is his understanding that we go ahead with the schedule that has been
mandated to us. Geoff Harvey commented that he has seen the Natural Resource Damage
Assessment. There is no loading mechanism study. There is metal, but the question is "How is it
actually loaded into the water?" In the Success, we are almost sure it is coming from a spring. The
banks are changing about six inches a year. The necessary decisions cannot be made until the
loading question is answered. Frank Frutchey noted that there were transects made. Geoff Harvey
added that we have the GIS data overlay, but it has not been put together to get the full picture in
order to grapple with management. Frank Frutchey suggested the Commission make another
subcommittee to organize a trip up the river to look at bank erosion, remediation efforts, etc. Geoff
Harvey recommended that Frank Frutchey anchor the subcommittee. Frank accepted. It was
decided by the Commission that no motion would be necessary. Geoff Harvey asked the
Commission if, conceptually, the TMDL is on track? It requires WWTPs to come down as lake
comes down, not to exceed. Jim Yost commented that he does not have any problem with the
concept being a phased approach. He said the WWTPs need to define the impact to the river of
stormwater discharges. Earl Liverman noted that if the existing schedule is to be met, the
Commission needs to consider how the public comment period will be met. Geoff Harvey stated
that in the past there has been a 45-day comment period. Earl mentioned that public meetings will
be scheduled during that comment period and the 30 days could extend to 60 days. Marti Calabretta
concluded that it becomes more imperative to direct Geoff regarding the TMDL. Jim Yost
recommended continuing with the schedule we currently have. He suggested that if we are delayed
and do not get our work done, then we explain to the Governor and continue until it is done. He
further suggested that the Commission move ahead quickly with the South Fork and stay on course.
George Brabb agreed to continue on the present schedule and to consider the entire system, rather
than in pieces. George requested that the Commission receive a final draft from Geoff Harvey
before the 25th of September. Then the Commission can make a final decision on this TMDL and
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begin hashing on the South Fork TMDL. Marti made a motion that DEQ proceed with the TMDL,
using the present conceptual model, including additional information. Mike Schlepp seconded. One
vote opposed. The rest were in favor. Motion carried. Leigh Woodruff stated that each point source
has to have an allocation of some type. Michele Nanni asked if Milo Creek is included in the South
Fork TMDL? Geoff Harvey responded that Milo Creek is not a listed waterbody. During the events
of last spring, there was an "episode." Milo Creek does not have beneficial uses and it won't be
included hi the TMDL. Mike Schlepp asked about the stormwater issue and if the Commission has
to address that? Geoff Harvey commented that it is not a source, but resulted from the "episode."
Marti Calabretta asked to return to the effectiveness discussion. As a result, Geoff Harvey placed
information on the white board and discussion followed. Pre-project and BMP effectiveness
monitoring on Canyon Creek and other projects is hi progress, but there is no post-monitoring data.
Only four projects are done, allowing post-monitoring. These are Interstate, Success, Ninemile and
Elizabeth Park. The key problem in effectiveness monitoring is that the same flow does not occur
from year-to-year. In 1994-95, we had dry cycle conditions; good snow in 1993; and, from 1995 to
present, there were five major flood events (one of which was a 75-year event). Geoff commented
that flow regimes change and there is a need to compare prior and post data. Looking at
concentration x flow x factor = pounds per day, look at changes in % gain over the reach at flows
at-or-below bank-full. As an example, the Douglas site was monitored with virtually no loading.
During 1995-1996 flow events, 50 feet came off that site. We have to weed out any bank overflow
data. Define % gain as:

downstream metals load - upstream metals load
upstream metals load.

Effectiveness is then:

percent gain post
percent gain prior x 100

DEQ is looking at trend line analysis, but there is not enough data over the years. DEQ is also
looking at analysis of variance. Changes in % gain indicate that Interstate and Success projects were
not successful. On Ninemile, the data says that at nigh flow there is 93% effectiveness, and low
flow about 100%. These are rosy numbers that are affected by high flow conditions. Geoff believes
effectiveness numbers are going to go down. Sondra Collins asked about data that supports
oxidation. Geoff Harvey responded it is the Pinecreek data and that other geochemists determined
this (oxidized zinc built up, water carries the pollutant). If no water moves it, it's not a problem.
Michele asked about cfs (flow rates) and then asked Earl Liverman about Geoff Harvey's monitoring
methods. She also questioned Earl regarding a letter addressed to EPA in June 1995, and asked why
it has not been responded to and why the monitoring hasn't been changed. Earl Liverman responded
that EPA received some letters and is aware of the concerns. The issues are being taken under
advisement. Geoff Harvey asked if there is another way of doing this? Michele Nanni made a
suggestion to form a TAG for future monitoring. Mike Schlepp asked Leigh Woodruff whether EPA
knows of any other way. Earl Liverman responded that he is not aware of correspondence that the



methods being used are wrong. He added that the USGS Biomonitonng work is shared with the
Coeur d'Alene Tribe and DEQ and that any concerns can be communicated directly to DEQ. Geoff
Harvey noted that the guidance with biomonitoring has always been the backbone to show if the job
has been done but biomonitoring, to date, is inconclusive regarding effectiveness. After another
interruption, Dick Panabaker asked Michele Nanni to submit any alternative she might have, in
writing, for the Commission's consideration. Marti Calabretta said that she would expect EPA to
give direction if they believed that DEQ was on the wrong course. Leigh Woodruff responded that
EPA would notify DEQ if they felt there was something inadequate. Earl Liverman commented that
DEQ's monitoring plans have been in place for a number of years and that all parties have had access
to them. He stated that anyone's interpretation of data can be viewed favorably or unfavorably. The
information presented is the information as it exists and what is available to draw from. He is not
aware of an alternative approach.

BLOOD LEAD REPORT - (Jerry Cobb, PHD): Jerry Cobb explained that he collected house
dust, soil, domestic well water and characterized paint in homes. The final report is scheduled to
clear Idaho sometime in September or October and then will go off for peer review which takes
anywhere from 60 days to six months. He has not memorized the statistics, but recalled that around
14-15% were found with blood lead levels of 10 or greater. He instituted the program at the Bunker
Hill site for the better part of 20 years. The homes were evaluated and data was tracked over time,
by child. In Cataldo and Osburn, they offered $20 (paid for project), sent a flyer and held a
screening. They were hoping for 150 kids and only received 24. He stated that Panhandle Health
District (PHD) would probably be shutting their work down in the Basin soon, due to contracts
running out. Jerry noted that Milwaukee had 20% above 10% (unexposed=2.8). He said that the
Basin was similar to the Superfund site but in the "bad old days," the average was 99% of the kids
exceeded 40. That figure dropped to 25 in the 1980's. He explained that there is no physiological
place in the body for lead so what would be considered good is 0. Marti Calabretta asked Jerry if
the study was based on volunteers? Jerry responded that it was, but we encouraged knocking on
virtually every door three times a day. Out of 1,500 houses, 700 participated. Marti Calabretta
commented that a lack of full participation would indicate the study is not conclusive. Jerry Cobb
stated that approximately 400 children were not tested. Geoff Harvey asked about the final report
Jerry Cobb responded that part of PHD's contract with the Agency for Toxic Substances and Disease
Registration (ATSDR) requires that no information be released until it is finalized by ATSDR (after
their review). Marti asked if the numbers were sufficient to do a risk assessment? Jerry commented
that ATSDR would not do it, however, it may come out of the process of reviewing the report.
Mike Schlepp stated that of the 107 wells tested in the lower Basin, it shows maximum 66 ppm (for
wells). He asked Jerry if it is a good start for groundwater data? Jerry responded that he is not a
groundwater person, but different location may not be a fair representation of groundwater at all.
Jerry commented that it's due to occupation, materials imported into driveways and right-of-way
contamination. In most cases, it is not coming from yard soils.

Public Input: Sondra Collins asked if data was given to DEQ? Jerry Cobb responded "no." The
blood lead data has signed confidentiality statements. The data will be completely available when
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finalized, but not prior to ATSDR review.

MISCELLANEOUS ISSUES: Jack Gunderman presented a letter with attachments (Handout)
from Norm Campbell.

Marti Calabretta made a motion to adjourn. Dick Panabaker seconded. The meeting adjourned at
3.00pm.

AGENDA FOR NEXT COMMISSION MEETING:

Review zinc data
Explanation of Idaho Code 39-3611
Changes to Coeur d'Alene Lake/Spokane River TMDL
Explanation of South Fork Problem Assessment and TMDL

NEXT MEETING: Date: September 25,1997
Time: 1:30 p.m.-4:30 p.m.
Place: Old Mission State Park

Headquarters Building
Cataldo, Idaho

Attachments: Ground water Quality Status Report No. 1
Post Falls Street map/lab reports
Hydrogeologic Analysis
Research Technical Completion Report
Response to Sid Fredrickson's letter
Response to Kent Helmer's letter
Coeur d'Alene Lake/Spokane River TMDL
South Fork Problem Assessment
South Fork TMDL
Draft Coeur d'Alene Mine Site Inventory Database (GIS)
BLM Action/Status in the Coeur d'Alene Basin

Also Enclosed: Coeur d'Alene River Field Trip and Work Session Schedule
Attachments: A Guide to Reclaiming Heavey-Metals Contaminated Soils

Soil Survey of Kootenai County Area (Slickens)
Effects of Boatwakes on Streambank Erosion, Kenai River, AK
Coeur d'alene River Cooperative River Basin Study
Slickens (Frank Frutchey)
Trace-Element Concentrations and Transport in the Cd'A River
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GROUND WATER QUALITY STATUS REPORT No. 1

GROUND WATER CONTAMINATION AND
MONITORING ACTIVITIES ON THE
RATHDRUM PRAIRIE AQUIFER
KOOTENAI COUNTY

Prepared by Brian D. Painter
Coeur d'Alene Field Office

IDAHO DEPARTMENT OF HEALTH AND WELFARE
DIVISION OF ENVIRONMENTAL QUALITY

APRIL 1991



Municipal Water Wells Zinc Concentrations

City Well Average zinc Cone (ug/L) number of samples range

Cd'A
4th Street 22 4 8-31
Locust Street 31 9 9-88
Linden Street 16 9 25-75
Atlas Road 10 13 2 5 - 3 3

Hayden

Hayden Pines 22 1 NA
Avondale 18 9 6 -32

Post Falls

Greensferry #4 31 9 25 -72
Idaho Road #3 7 12 2 5 - 1 8



VIU IDHWJCiTlOH mm PAUHETZBS UEOftATORT IH08GAIIIC PABAHKHS (PPH) HIIAIS (PPH I 086»»IC WRAfllBS I (FBI

nu • HAP
IAHI COOBDIIA7IS

AVOIDAU VIU I51I/E3V/18BCC
ATOIDUI VIU I51I/I31/1BBCC
AVOIDUI nil I51I/E3V/18BCC
AVOIDAU nil I51I/B3V/18BCC
AVOHDAU nU I511/B3V/16BCC
AVOIDAII nil T51I/E3V/16BCC
AVQIDAU nU T51I/13I/1BBCC
AVOIDAII nU T511/E3V/18BCC
iVOIDAU VIU I51I/E3V/18BCC
iVOIDAU nU T51I/E3K/18BCC
AVOIDAII nu T51I/E3V/18BCC
AVOIDAU nu T51I/131/18BCC
AVOIDAU nU T51I/E3V/18BCC
AV08DAU nil T5JI/B3V/18BCC
AVOIDAU nil I51I/E3V/18BCC
AVOIDAU nU I51I/B3V/18BCC
AVOIDAU VIU I51I/E3V/18BCC
AVOIDAU VIU I51I/BM/18BCC

> AVOIDAU nil I51I/B3V/188CC
--j AVOIDAU nil I51I/B3V/1BBCC

AVOIDAU nil T51I/E3V/1BBCC
DAIIOI GAEDUS HU 11 I51I/HV/25BBA
DAIIOI GAEDIIS nU 11 T51I/B4V/25BBA
DAIIOI GAEDIIS VIU 11 I51I/I4V/25BBA
DAIIOI GAEDIIS VIU 11 T51I/E4D/25BBA
DAIIOI GAED0S nU 11 T51I/B4V/25B8A
DAIIOI GABDIIS VIU 11 I51I/B4V/25BBA
DALIOI GAEDUS nil 11 I51I/E4V/25BBA
DAIIOI GAEDIIS HU 11 I51I/B4V/25BBA
DAIIOI GABDUS nil 11 T51I/B4V/25BBA
DAIIOI GAEDUS HU 11 I51I/B4V/J5B1A
DUIOI GAEDUS HU 11 151I/HV/25BBA
DAUOI GAEDDS VIU 11 T51I/E41/258BA
DAITOI UEDDS HU 11 151I/E4V/25BBA
DAIIOI GAEDUS VIU 11 151I/E4V/25BBA
DAIIOI GAEDIIS HU 11 151I/I4V/25BBA
DAIIOI GAEDIIS VIU 11 H1I/B4V/25BBA
DAIIOI GAEDUS VIU 11 I51I/E4V/25BBA
DAIIOI GUDIIS Mill 11 T51I/E4V/25BBA
DAIIOI GAEDIKS nil 11 T51I/S4V/25BBA
DAIIOI GAEDIIS VIU 11 1511/E4V/25BBA
DUIOI GUDUS VIU 11 I51I/E4V/25B3A
DAIIOI GABDE8S nil 11 I511/B4V/25BB*
DiUOl GAEDEIS VIU 11 I51I/I4V/2588A
DUTOI GAEDIHS nil 11 I511/E4V/25BBA
DAIIOI GABDJ1S nil 11 I51I/E4V/25BBA
DAIIOI GAEDIIS VIU 11 I51I/E4V/25BBA
DAIIOI GAEDUS VIU 11 I51I/I4V/25BBA

ID
1

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
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27
27
27
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27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27

SAHPUcm
07/25/83
04/26/83
01/24/83
01/24/83
10/25/82
10/25/82
07/27/82
10/27/81
07/28/81
05/26/81
01/26/81
09/15/80
10/20/76
09/22/76
08/12/76
07/06/78
05/03/76
03/01/76
01/19/76
10/28/75
08/27/75
01/29/90
07/24/89
04/24/89
01/23/89
10/24/88
07/21/88
04/25/88
01/25/38
10/26/87
07/27/87
04/27/87
01/26/87
10/27/86
07/28/86
04/28/86
01/26/66
10/28/85
08/06/85
04/29/65
01/23/85
10/29/84
01/24/84
10/26/63
07/25/83
04/25/83
01/26/83
10/26/82

rap cow OSIHO
C oihos/ei P9 CA S04 PBOS 11

7 5
5.5
5 0
5.0

5.5
.5
.2
.0
.9
.5
.3

7.8
5.6
5 6

10.0
5 6
9.4
6.9
8.9

11.7
8.5

10.5

7.0
9.0

9.0
100
10.0
7.5

10.0
11.0
10.0
6.0
7.5
8 0

n o
105
9.5
8 0
8.0

40 83
65 7 5
48 6.2
45 62

45 6.7
51 7.4
43 5.9
51 6.9
50 6.5
45 8.8
40 6.6

6 5
6.5
6.5
6.6
6 5

.5
5

.5

.5
245 .6

250 7.9

225 7.8
230 7.8

235 7.8
195 7.8
220 7.7
205 77
225 8.0
230 6 0
195 8 1
205 6.9
128 7.5
95

1 4 5 7 2
126 7.0
260 7.2
215
170 8.0

8

6
8

51

51

50
50

50
50
48
48
50
42
40
42

{I ft

(10
19

11

11

11
12

12
11
13
10
11
8
9
9

0.05 0.09
0.02
0.04
0.03
0 02 U
0.01 U
0.03
0.06

<.01 U2

.01 U2

(.01 U2
0.011 <.012

t.fll U2
<.01 Ul
<.01 Ul
<.01 Ul
<.01 Ul
<.01 Ul
<-01 Ul
< 01 U

DA

9
.4
.4
.5
.8
.8
.6
.6
7
.8

4.5

4 4
4.5

4.7
5

4.5
4.5
4.7
4.8
3.9
3.8

WBAII IIIBAII CBWEO 8BOHO
( HG HI 1 103 Cl PB fl 11 CD ICI NEB JOB

1.1 <.01

0.8 2.5 <.01
0.9 2.3 <01

2 16.2

2.2 16.2

2.3 15.2 <.02
2.1 15.8

2.2 14.8 <-01
2.3 15.2 <.01

2 14 <-01
2.2 15.2 < 01
2.4 15 <.01
2.3 15.6 <.01
1.9 12.3 <.01
1.9 13 2 Ul

0.170
0.242
0.141
0.141

0.104
0.160
0.140
0.200
0.17,0
0.136
0.090
0.136
0.114
0.136
0.136
0.132
0.091
0.091
0.114
0.159
2.220

2.090

2.000
3.530

2.450
2.730
2.080
2.240
2.930
2.060
1.940
1.870
1.120
2.370
2.580
0.860
2860
1.880
1.950

0.75 BHDI BHDI
0.1 BHDI BHDI

2.86 BHDI BHDI
1.96 BHDI EKDl
1.49 BHDI 1.1
0.11 BHDI BHDl
1.64 3HDI BHDI
0.7 BHDI 6.9
0.6 BHDI BHDI

0.81 BHDI BHDI
0.64 BHDI BHDI
0.7 BHDI BHDI

0.6 3.2 <.01 <.01 0.011 (.005
0.5 3.2 • 0.0]2 <.005
0.6 2.2 0.006 <.D05
0.6 2.1 0.021 (.005
0.8 4.4 <.01 0.05 0.018 (.001
0.4 2,1 <.01 0.24 0.032 (.001
0 4 2.1 0.026 <.001
0.5 7.8 0.023
0.7 9.8 0.01T

2.6

3

2.9 < 01 <.01 < 01 ( 001
3 4

3.8
3.3
3.7
2.9
3.4
3.2
2.9
1.9 0 5 3.5
1.5
2.7 BHDI BHDI
4.2 BHDI BHDI

1.69 BHDI BHDI
3 3 BHDI BHCl

5.52 BHDI BHDI
4.18 BHDI BHDI

BHDI
BRDl
BHDI
BHDL
Sttl
BHDL
BHDL
BHDL
BHDI
BHDL
BHDI
BHDL

IHDt

BifDL
BHDI
BHDL
8HDI,
BHDI
BHDI

o



via IDHWICAIIOI PARAHITIDS UBORATOtT I N O R G A N I C FARAHITIRS I P P H ) HITALS IPPH) ORGANIC PARAHTJBS IPPB)

VIU HAP
IAXI COORDKAIIS

CDA - 4TB STUIT HU, I50I/B4K/1CCD
CDA - 4TB STUn HU T50I/B4H/1CCD
CDA - 4TB STUn VIU T50I/R4V/1CCD
CDA - <TH STUIT VIU, I50I/R4V/1CCO
CDA - 4TB StUn nil I50I/R4V/1CCD
CDA - 4TB SlUn nil T50I/I4V/1CCD
CDA • 4TH SlUn mi I50I/J4I/1CC8CDA - 4TH siun nu Tsoi/tn/icco
CDA • 4TB STUn HU T50I/HV/1CCJ
CDA • 4TB STUn HU I50I/R4H/1CCD
CDA * 4iB siun nu TSOI/HV/ICCD
CDA - 4TB STRUT VIU T50I/B41/1CCI
CDA * 4TB STUIT «IU T50I/14V/1CCD
CDA - 4IB STRUT VIU T50I/I41/1CCD
CDA - LOCUST ST VUl I50I/14V/12CBB
CDA - LOCUST ST VIU I50I/R4V/12CBB
CDA • LOCUST SI VIU T50I/R4V/12CBB
CDA - LOCUST ST VIU T50I/R4I/12CBB

> CDA - LOCUST SI VIU T50I/14D/12CBB
i CDA - LOCUST SI Wl TSOI/I4I/12CBB

CDA - LOCUST ST VIU T50I/R4V/12CBB
CDA - LOCUST SI nil T50I/R4V/12CB8
CDA • LOCOST ST VIU T501/R4V/12CBB
CDA - LOCUST ST VIU T50I/B4V/12C8B
CDA • LOCUST ST VIU I501/R4V/12CBB
CDA • LOCOST ST VIU T50I/R4V/12CBB
CDA - LOCUST ST VIU T50I/R4V/12CBB
CDA - LOCUST ST HU I50B/I41/12CBB
CDA - LOCUST ST VIU, T50I/R4V/12CBB
CDA - LOCUST SI VIU, I50I/14K/12CBB
CDA • LOCUST SI VIU I50I/I4V/12CBB
CDA - LOCUST ST nU I50I/I4V/12CBB
CDA - LOCUST ST VIU I50I/B4H/12CBB
CDA - LOCOST ST VIU I50B/I4I/12CBB
CDA - LOCUST SI VIU I50I/14V/12CBB
CDA - LOCUST ST nU T50I/B4K/12CBB
CDA - LOCUST SI VIU T50I/14V/12CBB
CDA - LOCUST SI VIU T50I/R4U/12CB8
CDA - LOCUST SI VIU T50I/UV/12CBB
CDA - LOCUST ST VIU T50I/I4V/12CBB
CDA - LOCUST ST HU T50I/I4V/12CBB
CDA - LOCUST SI HU I50I/S4M2CM
CDA - LOCUST ST nil T50I/14V/12CBB
CDA - LOCUST SI nU T50I/I4V/12CBB
CDA - LOCUST SI VIU T50I/R4I/12CBB
CDA - LOCUST ST nU I50I/B4V/12CBB
CDA - LOCUST ST VIU I50I/B4M/12CBB
CDA - LOCUST ST nil T501/R4V/12CBB

ID
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28
28
28
28
28
28
28
28
28
28
28
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28
28
29
29
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29
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SABPLI HUP COM.
DAT! C nihoi/ci

01/28/85
10/29/84
07/27/82 12.0
10/27/81 12.5
07/27/81 13.0
05/27/81 12.0
01/26/81 11.5
01/26/81 11.5
09/16/80 7.6
09/16/80
10/28/76
08/23/76
07/06/76
08/07/75 13.9
07/24/69 15.0
04/24/89 12.5
01/23/89 10.5
10/24/88 12.5
07/21/88 15.0
04/25/88 12.0
01/25/88 12.5
10/26/87 12.0
07/27/87 14.0
04/27/87 13.0
01/26/87
10/27/88 12.5
07/26/86 13.0
04/28/86
01/28/86
10/28/65 12.0
06/06/85 17.0
04/29/85
01/28/85 9.5
10/29/84 10.0
07/26/83 14.5
04/27/63 12.0
01/24/83 11.0
10/25/82 12.0
07/27/62 13.5
10/27/61 12.5
07/27/81 13.0
05/27/81 12.5
01/26/81 10.5
09/16/60 13.5
12/16/76 12.2
10/28/76
06/23/76
07/06/76

200
225
140
290
270
270
169

160
150
130
140
155
150
150
150
160
165

140
165

150
160

169
154
140
183
175
176
180
165
175
200
165
165

PB

8.0
7 9
8.0
7.5
7.6
7.6
8.0

6.6
7.8
7.4
7.8
7.8
7.7
7.7
7.5
7.8
7 4
7.7

7.9
7.7

7.6
7.8

6.8
7.5
6.0
7.9
6.9
7.2
7.9
7.7
7.7
7.3
7.6
7.5

OtTXO
CA S04 PHOS

29
29
29
27
29
29
29
30
30
30

27
30

34
30

30

0.01
(.01
0.05
0.01

9 <.01
6<.01 <
6 (.010

6.5 <.01
8 <.01
8
6
6
6
9

11
8

6
6
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<.01
(.01
<.01
<.01
<.01

<.01
<.01

<.01
<.fll
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0.03
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.12
<.12
(.12
<.12
<.12
<.12
<.12
<.12
(.12

<.12
<.ll
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<.li

<.l

HA

2.7
2.3
3.3
3.7
2.1
2.3
2.3
2.3
2.3
2.3
2.2
2.3
2.4
2.4

2.1
2.8

2.5
2.7

2.5

2.6
2.6

1.9

I

1.2
1

.4

.2

.1

.3

.3

.3

.3

.4

1.3
1.4

1.6
1.5

1.4

mmii mmii
HS HI 1 103 Cl PB

6.8
7

7.5
6.4
7.6
7.6
7.4 <.02
7.5
7.6

6

6.8 ( 01
6 <01

6.2 <.01
6.6 <.0l

8.8 <.01

0.850
1.080
0.470
1.830
1.260
1.400
9.400

0.682
2.045
1.500
1.477
0.629
0.604
0.699
0.511
0.743
0.724
0.766
0.764
0.715
0.868

0.565
0.971

0.812
0.794

0.854
1.050
0.850
0.760
0.250
0.716
0.630
0.580
0.580
0.910
0.609
0.490
0.886
0.662
0.618
0.545

2.97
2.7
1.9

3.88
2.95
3.38
0.9

3.0 2.2
9.0 3.2
6.6 5.3
6.5 7.8

1.4
1.3
1.4
0.9
1.5
1.

<.01
1.
1.
1.

1.
1.

1.5
1.6

1.4
1.5
2.1

3.19
4.14
0.66
1.74
2.1
2.1

2.45
1.58
1.5

3.9 3.2
3.0 2.2
3.6 3.2
2.4 3.2

CHLOtO BIOXO
n it CD TCI roiH rou

BHDl
BHDl
BHDl
BHDl
BXDl
BXDLmi
Ml

0.031 <.005
0.008 <.005
0.029 <.005

• 0.019

<.01 <.01 <.001

BHDL

0.6

BHDL
BXDL
BHDL
BHDl
BXDL
BXDL
BXDL
BHDL
BHDL
BHDl

0.011
0.014 <.005
0.088 <.005
0.063 <.005

EXDL
BXDl
BXDL
BHDL
BXDL
BXDL
BHDL
BXDl

BXDl

4

BXDl
BXDl
BKDl
BXDl
BXDl
BXDL
BHDL
BXDL
BXDl

6.4

BHDlC
BHDL
BHDL
BHDl
BHDL
BXDl
BHDl
BXDL

BXDl

BHDl

BHDlmi
EHDL<
BHDl
BXDL
BXDl
BHDL
BHDl
BHDL
BHDl



nu IDMWICATIOI pminiss UBOEATOE! IHOBGAHIC PARAlimRS (PFH) HITAIS iPPH) OEGIHIC PAJAHTZSS (PPB)

nu HIP
I1HI COOEDHITIS

cm - IOCOST ST nu TSOI/W/HCBB
CDl • LOCOST ST nil I50I/EW12CBBcm • IOCOST ST nu ISOI/EWHCBB
CDl - IOCOST ST V1U I50I/E4V/12CBBcm - LOCOST ST nu nn/mmm
CDl • UIDU ST nil T$OI/S4V/12CCBcm • UIDU si nu ISOI/EWUCCB
CDl • UIDU SI nil I50I/14V/12CCB
CDI • UIDU ST HU T50I/E4V/12CCBcm - UIDU ST nu UOI/EWUCCB
CD1 • LIIDU ST nu I50I/14V/12CCB
CDl • UIDU SI nU I50I/E4K/12CCB
CDI - L1IDU ST nil IJOI/E4V/12CCB
CDI • L1IDU ST HU I50I/E4V/12CCB
CDl - UIDU ST VILI I50I/I4»/12CC8
CDl - LIIDU ST mi I50I/E4V/12CCB
CDl - UIDU SI nil T50I/E4V/12CCB
CDl - L1IDU ST nil T50D/B4V/12CCB

f CDl - L1IDH ST nil I50I/I48/12CCB
>- CDl • UIDU SI nU I50I/E41/12CCB
0 CDl • UIDII ST nU I50I/E4V/12CCBcm • UIDU ST nu ISOI/EWUCCB

cm • UIDII si nu TSOI/SIVMCCB
cm • LIIDU si nu isoi/m/nccs
Cm • UIDH ST nil 7501/E4V/12CC8
CD1 • L1IDU SI nil I50S/B4V/12CCB
CDi • UIDII SI nil T50I/B4H/12CCB
CDI • LIIDU ST nil I50I/I4V/12CCB
CDl • UIDU ST nil noi/I4ll/12CCB
CDl • UIDU ST nil I50I/14H/12CC8cm - UIDU si nu ISOI/EII/UCCB
cm • UIDU si nu TSOI/W/HCCB
CDl - UIDU ST nU T50I/I4V/12CCB
CD1 - UIDU SI nU I501/B4»/12CC8
CDl - UIDU ST nu T50I/E4D/12CCB
CDl • LIIDU SI nU T50I/E4V/12CCB
CDl - UIDU ST nU I50I/I4V/12CCB
CDl • UIDU ST nU T50I/I4I/12CCB
CDl - LIIDU ST nil I50I/I4V/12CCB
CDl • LIIDU ST VIU I50R/B4V/12CCB
CDl - UIDU ST nU I50I/E4K/12CC8
CDI • UIDU ST VIU I50I/E4»/12CCB
CDA - LIIDU ST nil T50I/B4V/12CCB
CDl - UIDU ST nil T50I/E4V/12CCB
CDl • UIDU ST nU IJOI/I4V/12CCB
CDl • LIIDU ST nil T50I/E4V/12CCBcm - UIDU si nu ISOI/HWHCCB
CDl - 1IUS nil T50I/E4V/411D

ID
1

29
29
29
29
29
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
M
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
31

SiHPU HHP COID.
Dill C uboi/ci PB

06/09/76
05/1S/76
10/07/75
09/15/75
08/07/75 15.6
04/25/90 11.5
01/29/90 12.0
07/24/89 14.0
04/24/89 14.0
01/23/89 10.5
10/24/68 12.0
07/21/88 16.0
04/25/88
01/25/88 12.0
10/26/87
07/27/87 13.5
04/27/87 12.5
01/26/87 11.0
10/27/86 12.0
07/28/86 13.0
04/28/86 12.0
01/28/86 11.0
10/28/85
08/06/85 16 0
04/29/85 120
01/28/85
10/29/84
01/25/64
01/24/84 11.0
10/24/83 12.0
07/26/83 14.5
04/27/83 12.0
07/27/82 13.5
10/27/81 12.8
07/27/81 13.0
05/27/81 13.0
01/26/61 9.0
09/16/80 13.0
10/28/76 12.2
08/09/76
07/06/76
06/09/76
05/15/76
04/15/76
03/30/76
09/15/75
08/07/75 15.6
10/30/69 12.5

7.8
215 7.7

6.7
115
125
125 7.9
115 7.6
105 7.6
115 7.7
120 7.9

115 7.8

120 7.4
115 7.8
115 7.6
130 7.9
130 8.0
120 7.8
110 7.8

125 7.8
125 30

70 7.3
125 7.1
120 7.6
145 82
146 7.8
105 7.8
168 7.9
140 7.7
150 7.6
140 7.8

145 7.4
7.9
7.9
6 8

160 7.3

OBTHO
Cl S04 PBOS FL

30 4
32
21

28.8

26
26
26
22
24
24
24

22

27
22
26
26
24
26
34

26
27

24
24
20

23.2
25 6

32

<10
<10
<10
<10

7
6
6
6 <

<5 <
5.1

7

6

5
6
7

10
6
7
7

«
a

<10
<10
<10
<10
(10

12

9.02
<.05

<10
<.01

<.01
<.01 <.12
(.01 <.12
<.01 (.12
.01 <.12
.010 <.12
(.01 <.12
<.01 <.12

<.01 <.12

<.01 U2
(.01 U2
(.01 <.12
<.01 <.12
(.01 (.11
<.01 <.ll
<.01 <.ll

<.01 <.12
<.01 < . J1

0.01
0.25
0.02

<.l
<.l
<.l
<.l

<.01
<.01 <.12

li

2.3
2.6

2
2.5
2.5
2.2
1.8
1.6
1.9
2.1

2
2

1.9

2.2
2

2.1
2.2
2.3
2.2
2.2

2.3
2.3

2.4
2.2
2.6

2.4
2.5

2
1.8
2.4
2.5
2.8

I

1.5
1.
1.
1

0.

0.
1.

0.

1.

1.

1.

1.2
1

1.3
1.6
1.3
1.2
1.2

1.6

IITEiTI IITE1TI
KG HI I 103 CL

<.01
8.6 <.01
9.4 <.01
8.6 <.01

4.2
5

4.6
4.4
4.8
4.$
4.6

4.6 <.02

5
4.6

5 <.01
5 <.01

4.6 <.01
4.4 <.01
5.6 01

6 <.01
5.2 <.01

<.01
5.7 <.01
6.2 <.01

6 <.01
6.4 <.01

7.6

0.727
0.955
0.455
0.568
0.568
0.490
0.352
0.373
0.295
0.354
0.345
0.398

0.295

0.425
0.669
0.363
0.508
0.506
0.043
0.375

0.525
0.624

0.560
0.600
0.620
0.796
0.360
0.120
0.370
0.450
0.350
0.400
0.273
0.386
0.409
0.364
0.273
0.386
0.500
0.409
0.568
1.160

3.2 2
4.2 3.3
2.0 6.7
2.5 7.8
2.5 5.9

1
1

0.8
0.8
0.6
0.8
0.9

0.8

0.2
1.3
1.4
1.3

1
1.6
1.3

1.3
1.5

1.5
2.3

1.47
1.76
1.54
0.6
1.3

1.12
1.27
1.1

.2 3.2

.7 2.1

.8 3.2

.6 2

.2 2.2

.7 5.5
2.2 4.2
1.8 6.9
2.5 7.8

2.7

CHLOBO BEOHO
PB n zi CD TCI row row

(.01 <.01 0.009 (.005
<.01 0.09 0.025 (.005
<.01 0.01 0.023 <.001
(.01 0 02 0.014 < C01

0.012
BHDL
BHDL
BHDL
BKDL
BXDl
BHDl
BHDL
BHDL

(.01 (.01 <.01 <.001

BHDL
BHDl
BHDL
BHDL
BHDl
BHDl
BHDL

0.5
BHDL

BHDL
BHDL
BHDL
BKDL
BHDl
BHDL
BHDL
BKDl
BHDl
BKDl
BHDL

0.075 <.005
0.001 <.005
0.01 (.005

<.01 0.01 0.004 <.005
<.01 0.01 0.02 (.005
<.01 0.03 0.018 (.001
<.01 0.02 0.002 (.001
( 01 0.02 0.007 <.001

0.003

&A
BHDL
<.l
BHDL
BHDl
BHDL
BHDL
BHDL
BHDL

BHDL
BHDL
BHDL
BHDL
BKDl
BHDl
BHDL

BXDl
1.2

BHDL
BHDl
BHDL
BHDL
BHDL
BHDl
BHDl
BKDL
BHDL
BHDL

6.3

u
BHDL
BHDL
BHDL
BHDl
BHDl
BHDL
BHDl
BHDL

0.598
BHDL
BHDl
BHDl
BHDL
BHDL
BHDL

BHDL
BHDl

BKDl
BHDL
BKDl
BHDL
BHOL
BHDL
BHDL
BHDL
BHDl
BHDl
BHDL

o
0
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mi mu> PAUHITIJS UB08AT08T IKOBCJKIC PAUHITIItS (PPH) HITALS IPPH) OIGHIC PAtAXTttS ( P P B I

nu
urn

p Gutmm M
p
p
p
p
p.
p.
p.
p.
p.
p.
p.
p.
pp
p

p
p
p
p

GUIHFEUT 14
GIIUFEUT 14CUUFIUI 14
GUUFEUT >4
GUUFEUT 14
GUUFIUT 14
GUUFIUT 14
GUUFIUT 14
GUEIFIKlir M
GUUFEUT 14
GUUFIUT 14
GUUFIUT 14

. GUUFIUT 14

. GUUFIUT 14

. GUUFIUT 14

. GUUFIUT 14

. CUmnW 14

. GUUFIUT 14

. GUUFEUT 14
P F. GUUFIUT 14
P.F. GUUFIUT 14
P.F. GtimiUT 14
P F. GUUFIUT 14
P.F. G8EUFEUI 14

.F. GUUFEUT 14

.F. GUIIFIIII 14

.F. GUIIFIUT 14

.F. GHIIFEUT M

.F. GUUFIUT 14
.F. GUUFIUI 14
.F. GUUFIUT 14
.F. GUUFEUI 14
.F. GUUFUBT 14
.F. GIIUFIUT 14

P.F. GUnmiT 14
P.F. GUUnUT 14
IOSS POIR - STIHGi
toss POIR • STIHGI
toss POIR - STIIIGA
IOSS POIR • SniKGA
tOSS POIR - STKIIGi
tOSS POIR • STIIIM
tOSS POIR - STiINU
tOSS FOIR - SItllGA
tOSS POIR - SltUGA
tOSS POIR - STE1HGA
tOSS POIR • ST8UG1

SAP
COOtDIHATtS

T50K/R5W1BBC
T50I/I5V/1BBC
T50H/B5V/1EBC
I5C«/R5»/1EBC
I50I/B51/1BBC
T508/B5V/1BBC
T50I/15V/1BBC
T501/I5V/1BBC
T50I/K5K/1BBC
T50I/E5K/1B8:
I50I/I5V/1BBC
T50I/151/1BBC
T508/E5V/1BBC
I50I/E5V/1BBC
T50X/15V/1BBC
I50I/W1BBC
I5W/BI/1B8C
T50»/m/lHC
T50I/E5V/1BBC
T50I/B5V/1BBC
I50I/B5V/1BBC
T50I/I5V/1BBC
T50I/B5V/18BC
I501/I5V/1BBC
T508/E5V/1BBC
I50I/15H/1BBC
I50I/E5V/1BBC
T50B/I5V/1BBC
T50I/I5V/1BBC
T50I/B51/1BBC
ISOI/J5J/1BBC
I50I/BS/IBBC
I50I/15I/1BBC
I50I/I5V/1BBC
I50I/15V/1BBC
T50I/15I/1BBC
I50I/SSI/1BBC
I50I/I51/11U
I50I/J51/1AJU
I50I/R5V/1AA1
I50I/J5V/1AAA
I50I/15V/11AA
T50I/t5V/lAAA
1501/iiK/UAi
I50l/B5V/im
T50I/15I/1AU
T50I/R5V/1AU
T50D/R5V/1A1A

iD
1

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
36
36
36
36
36
36
36
36
36
36
36

SAMPLI TEMP COHD.
DATE C uhoa/ct PB

07/21/88 17 0
04/25/68 13.5
01/25/88 15.0
10/26/87 14.0
07/27/87 17.0
04/27/67 14.5
01/26/87 10.0
10/27/86 14.0
07/26/86 16.5
04/28/66 12.5
01/28/66 9.0
10/28/85 13.0
08/06/85 18.0
04/29/85 13.5
01/28/85 9.0
10/29/84 11.0
01/25/84 11.0
10/25/83 13.5
07/27/83 15.0
04/27/83 13.0
01/25/83 10.0
10/26/62 13.5
07/26/82
10/26/81 15.0
07/27/81 15 5
05/27/8) J50
01/26/81 9.0
09/16/80 17.0
10/20/76 12.8
09/22/76 15.0
08/19/76 14.4
07/12/76
05/10/76 15.6
03/06/76 16.7
01/19/76 16.7
10/20/75 16.7
08/01/75 15.6
04/25/90 14.0
01/29/90 15.0
10/30/69 11.5
07/24/89 15.5
04/24/89 15.5
01/23/89 13.5
10/24/88 15.0
07/21/88 15.5
04/25/88 12.5
01/25/88 14.0
10/26/87 14.5

75 7 1
130 73
70 7.0

140 7.7
140
145 7.8
125 7.6
175 7.7
120 7.0
130 7.6
145 7.6
150 7.4
80 7.3

132 7.7
160 7.1
145 7.7
70

103 7.3
70 7.0

165 8.0
135 68
140 6.8
87 1.5

130 7.2
85 6.5

)25 7.6
135 7.2
135 7.0

6 9
6.5
6.5
8.5
6.5
6.5
6.5
6.5
6.5

185
220 7.4
125 7.6
240 7.9
190 7.6
210 7.4
225 7.8
240 7 8
195 7.8
210 7.9
210 7.7

OETHO
CA S04 PBOS FL

11
19
13
22
21
22
26
26
16
21
26
26
12
22
29

28 8

9.6
6.8

62
34
21
38
29
32
35
37
30
32
32

5 <.01 (.12
9 <.01 (.12
5 < 01 <.12
7 <.01 <.12
6 <.01 < 12

12 <.01 <.12
5 <.01 <.12

10 <.01 <.12
6 <.01 Ol

11 <.01 <.ll
10 <.01 <.ll
10 <.01 <.01
<4 <.oi <.n
11 <.01 (.11
9 (.01 (.1

<10 0.08 0.11
0.01
0.03
0.03

<10 0.03 0.15
10 0.05 0.1

0.03
0.03
0.01

9 <.01 <.12
9 <.01 <.12

<5 <.01 <.12
12 <.01 <.12
9 <.01 <.12

10 <.010 <.12
8.7 <.01 <.12

13 <.01 <.12
11 <.01 <.12
12 <'.01 <.12
12 < 01 <.12

HA

1.8
2

1.6
2.2
2.4
2.3

2
2.5
2.5
2.3
2.4
2.2
1.7
2.1
2.3

2.1
1.7
1.4
1.6
1.4
1.9
1.8

2
1.3
2.5
2,7
2.3

3
2.4

3
2.9
3.1

3
2.6
2.9

NITRATE HimiE CHLOtO BtOHO
I HG HI II H03 CL PB FI III CD ICI FOIH FOtH

0 8 2 . 6
1 4 6.4
0 7 2.6 <.02

.5 8.8

.5 8.4

.8 10

.4 8.6 <.01

.6 11.6 <.01

.4 5.8 <.01

.4 9.4 <.01

.6 11.4 <.01

.8 10.4 <.01
1 5.2 <.01

.3 9.6 <.01

.6 10.8 <.01

2 <.01

1 2.7 <.01
1 3 0.02

1.6 11
1.9 14.6
1.3 4.6
2.2 15.2
1.7 11.8
2.3 14.2
2.1 15.2
2.1 16
2.2 14.6
2.1 14.4 (.02
1.9 13.5

0.493
1.370
0.453
1.070
1.550
1.970
1.120
2.250
1.290
1.310
2.240
1.780
0.420
1.600
1.750
1.830
2.140
1.190
0.270
1.390
0.879
1.060
0.410
0.770
0.440
0.6)0
0.923
0.850
1.091
0.227
0.182
0.205
0.205
0.295
0.227
0.227
0.662
1.940
2.910
0.309
3.500
2.270
3.760
3.060
3.700
1.750
3.290
4.010

0.4
1.1
0.5 (.01 < 01 <.01 <.001
1.1
1.9
2.3
1.3
3.3

I
2

3.1
2.7
1.2
1.4 BHDL
1.2 BHDL
0.9

1 BHDL
1.9 BHDl

1.05 BHDL
2.09 BHDL
2.65 BHDL
3.66 BHDL
1.02 BHDL

1.6 BHDl
1 BHDL

1.02 BHDL
1.16 BHDL
0.8 BHDL

4.8 3.2 <.01 <.01 (.001 <.005
1.0 3.2 0.016 <.005
0.8 1.1 0.006 <.005
0.9 2.1 0.019 <.005
0.9 <.01 0.03 0.036 <.005
1.3 3.2 <.01 0.04 0.051 <.001
1.0 2.1 0.072 <.001
1.0 5.9 0.066
3.0 5.9 0.007

4.7
3.2
0.5
2.8
7.2
3.7
3.1

4
1.6
2.6 (.01 (.01 0.61 < 001
3.6

BHDL BMW,
1.6 BHDL

BHDL BHDl
BHDL BHDl
BHDL BHDL (
BHDL BHDL
BHDL BHDL
BHDL BHDL
BHDL BHDL
BHDL BHDL
BHDL BHDL

9.5 BHDL
BHDL BHDL-
EHDL BHDL

U: ,
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Community Pages

Post Falls Street Map
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0ft-
Accurate

Testing Labs L.L.C. Date Qf Report 9/6/97

"V,

Terry Wemer
City Of Post Falls Water
1720 W.Seltiee Way
Post Fails, ID 83864

R«: Certificate of Analysis
Results of analysis for samples rocaivsd 9/2/97, for testing as requestad.

Sample ID: WELLttJ
Project Name: CITY OF POST FALLS PWS# 1280147
Matrix WATER
Date Sampled: 9/2/37 7:00 AM
Ub ID. 72937

AnalytC! teyEPA Method. Concentration

Walter MueJler, Lab. Director

7930MeadowUA W*y • Coeui dAI«ne. ID 83814 • (Z08) 762-8378 • fax (205) 7&2-9OS2

Td (L66T 80 ' : 'ON 3NOHd ISOd dO A1ID : l-JOdd



Accurate ^sssss..
£v" B Testing Labs L.L.C. Date of Report: a/5/97

Terry Wemer
City of Post Fal!$ Water
1720W.S9tticeWay
POSt Falls, ID 83854

Re: Certificate of Analysis
Results of analysts for samples received 9/2/97, for testing as requested.

ID: WEU. *1
Project Name: CITY OF POST FALLS PWS# 1280147
Matrix: WATER
Date Sampled: 9/2/87 6:40 AM
Lab ID: 72935

Analvto; by EPA Method Concentration

QC_
Walter Muster, Lab. Director

7950 MeadowUifc Way • Coeur 0 Alene ID 838! 4 • (£08) 762-3378 • Fax (Z08) 76&-90S2

t>d Uld2£:20 iSGT 80 'd^S : 'ON 3NQHd 'ld3Q 831bn STlbJ ISOd JO AllD



Accurate
Testing Labs L.L.C. Data of Report 9/5/97

Terry Wemer
City of Post Falls Water
1720W. SefticaWay
Post Falls, ID 63854

Re: Certificate of Analysis
Results of analysis for sample* received 9/2/97. for tasting as requested.

Sample ID: WELL #4
Project Name: CITY OF POST FALLS PWS# 1280147
Matrix WATER
Date Sampled: 9/2/97 7:30 AM
Lab ID: 72936

Analyte: by EPA Method Concentration

ĵ -.̂ :̂ :»^^»V;?W^^

-•-«• "*sn»--»i-

QC.
Walter Mu*tlar, Lab. Director

7950 MaadowfaA Way • Coeur <?AI«n«, ID 83S14 • (208) 762-3378 • Fax (W8) 76Z-908Z

<L66I 60 ' : -ON sNOHd -idaa aaibn snibd isod do AIID



9-05-199V !;39PM FROM ACCURATE TESTING LAB 23S 7G2 9082
p. \

Accurate 7^
3: Testing Labs L.L.C. Report 9/5/97

City of Rathdrum
P.O. Boxer
Rathdrum, ID 83858

Re: Certificate of Analysis
Results of analysis for samples received 8/29/97. for testing as requested.

Sample ID: PINEST.WELL
Proyect Name: CITY OF RATHDRUM PWS# 1280152
Matrbc WATER
Data Sampled: 8/28/9710:30 AM
Lab ID: 72921

Anatyte: by EPA Method Concentration

/ —— >
Walter Muetfer, Lab. Director

QC

7950 Meadowlark Way - Coeur d'Alene. ID 83814 • (208) 76Z-8378 • Fax (ZOS) 762-9082



Accurate
K Testing Labs L.L.C. Date of Report: 0/6/97

Terry Wemer
City of Post Falls Water
1720W. SeJtlceWay
Post Falls, 10 63654

Re: Certificate of Analysis
Results of analysis for samples received 9/2/97. for testing as requestad.

Sample ID: MAJESTIC VIEW WELL
Project Narrta: CITY OF POST FALLS PWS# 1280256
Matrix: WATER
Date Sampled: 9/2/97 6:20 AM
Lab 10: 72038

Analyte: by EPA Mathoa Concentration

^^^^^^W^^S^^^PP^^

Walter Muerffef, Ldb. Director

7950 Meadowlark Way • Coeur tfAlcne. ID 83S14 • (208) 76Z-S378 • Fax (ZQS) 76Z-9082

<L66T 88 ' : "ON 3NQHd 'ld3Q SllbJ ISOd dO A4



53-05-1997 3: .40PM
FROM ACCURATE TESTING LAB 208 T62 30B2

Accurate
Testing Labs L.L.C.

City of Rathdrum
P.O. Box 67
Rathdrum, ID 83858

Date of

Re: Certificate of Analysis
Results of analysis for samples received 8/29/97, for testing as requested.

Sample ID: THA YER WELL
Project Name: CITY OF RATHDRUM PWS# 1280152
Matrix- WATER
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Comprehensive South Fork Coeur d'Alene River Watershed
(17010302)

Total Maximum Daily Load for Trace (Heavy) Metals and
Sediment

Loading analysis of the South For]
indicates the permitted point di
metals loads. The unpermittj
the watershdOkNonpoint

to red

Since the TMI
implemeni
will follgpTa phased a
ten-yejrtime frame bei
additional phase(s) will

Introduction:

The South Fork Coeur d'Alene River water quality assfjphient cle;
biota exists in most of the stream reaches of the SoufmFork
tributaries. Further, the state interprets its standards
use exists, it is protected. Thus cold water biota is the n^l^^itive
Fork and its tributaries which is protected. Cold watej
concentrations, but also by sedimentation and strearn^Kera^
The state is currently developing the science for the support of
this process is not complete. In the interim,
freshwater biota criteria. If site specific crii
stringent than the current federal criteria, jttiPTMD!
metals criteria.

cold wjjer
d' Ali^^^^^^^n its

tharw^^^^^ficial
beneficial us^Wuie South
ipaired not only by metals

it human development,
ific metals criteria, butEi-i. '

ed based on federal
state and these are less

to reflect the site specific

ies, which contribute to the heavy metals load,
13 and 4|^respectively of the high and low flow

5i no more than 6% of the metals load to
5r approximately 90% of the metals loading.

Upon an allocation of remedial projects designed
TS of the South Fork and its tributaries.

r
address the South Fork is based on remedial project

als 1<3S3 reductions, the South Fork Coeur d'Alene River TMDL
tie initial phase of the comprehensive TMDL will occur in the
and 2007. Based upon the relative success of the initial phase,

until water quality goals are met.

nece;

Is Provisions:

The Division of Environmental Quality has a consultant developing site specific scientific data
supportive of site specific metals criteria. The federal Clean Water Act not only allows development
of site specific criteria, but encourages such actions by the states. The site specific work has followed
EPA's Resident Species Protocol and is being overseen by a work group composed of IDEQ, EPA,



Hecla Mining Company and the Coeur d'Alene Tribal representatives. The geologic setting, water
chemistry and resident species of the South Fork Coeur d'Alene watershed vary little between its
headwater streams and the mouth of the South Fork. IDEQ believes the waters and biota sufficiently
similar that site specific data being developed on a fully supported reach of the watershed
(headwaters to Morning Bridge) will be applicable to the entire watershed. A TMDL goal based on
site specific metals criteria should be the most cost-effective approach to fully supporting the
beneficial uses of the impaired reaches of the South Fork and its tributaries.

The site specific science will be brought before the Coeur d'Alene River Basin Commission for its
recommendations. These recommendations may or may not be supportive of promulgation into
metals criteria of the Idaho Water Quality Standards for the South Fork Coeur d'Alene River
watershed and/or the metals criteria selection as the goals on which the TMDL is based. These data
are expected by mid-fall 1997.

Allocation:

The high flow metals load reduction required to meet water quality standards is 3,463 - 322.6,
or 3,140 pounds per day, while the low flow load reduction required is 1,793 - 95, or 1,698
pounds per day. The load reduction will come primarily from nonpoint sources of metals with
some point sources reduced.

Point Sources

Except for the Bunker Hill discharge from the Central Treatment Plant, permitted point discharges
contribute a very small part of the metals load. Considerable employment rests or may be
expanded based on, these permitted limits. For those reasons, most permitted discharges have
been allotted their current metals loads. Metals load reductions are sought for the Bunker Hill
discharge and the discharges of the Gem, Tamarack and Hecla adits. Allocation for discrete
discharge of importance are provided in Table 2.



Table 2: Discrete discharges allocation.

Discharge Allocation Reduction required
(pounds/day) (percent)

Lucky Friday 2.5
Star/Morning 3.0
Coeur/Galena/Consil 2 0
Caladay 0.7
Sunshine 1.0
Bunker Hill 7.0 89
Tiger/Hercules 7.0
Hecla 3.0 90
Tamarack 3.0 90
Gem 2.0 88
Smelterville/Page 2.0

Total 33.2

The total metals load allocated to discrete sources is 35 % of the low flow metals load goal and
10% of the high flow metals load objective.

Table 3: Discharges requiring remedial action.

Discharge Sponsor Load Allocated (Ib) Load Reduction (Ib)

Bunker Hill
Hecla
Tamarack/
Std Mammoth
Gem

EPA/DEQ
Hecla

Hecla/ASARCO
ASARCO

7.0
3.0

3.0
2.0

61.4
26.0

27
15

Nonpoint Sources:

Metal load reducing remedial actions will be allocated for the nonpoint metals sources as detailed
in Table 4. The technology suggested, or a technology which meets or exceeds the effectiveness
values noted, can be applied to any of these sites.



Table 4: Nonpoint source remedial project allocation indicating site, technology applied
effectiveness expected and load reduction under high and low flow conditions.

Sub-watershed
Site Technology

Canvon Creek
Frisco Formosa removal
Woodland Park removal
Standard Mammoth removal
(Hecla)

Ninemile-East Fork Ninemile Creek
Interstate Mill removal
Success Mill filters

(removal ?)
Dayrock Mill(?) removal

South Fork above Wallace
Golconda removal

South Fork- Wallace to Elizabeth Park
Hercules Mill/ removal
Rail Yards
Osburn Flats removal

Moon Creek
Silver Crescent removal

South Fork- Bunker Hill Superfund Site
CIA capping
Bunker Creek/
Gulches removal
Smelterville Flats/
Page Pond Closure removal

Pine Creek - East Fork Pine Creek
Constitutions/
Douglas removal
Highland Surprise/
Nevada Stewart removal
Hilarity/Denver removal
Nabob removal/

capping
Amy Matchless removal

High flow
% Effective

89
89
89

89
75
(89)
89

89

89

-

89

Reach
80

89

89

89

89
89

80
89

Load reduced (Ib)

418
263

96

208
131

(156)
109

41

375

-

13

1,033

333

22

39
21

34
29

Low flow
% Effective

98
98
98

98
75

(98)
-

98

98

98

98

80

98

98

-

98
98

-
-

Load reduced (Ib)

88
216
18

37
63

(82)
-

29

75

180

4

656

337

-

22
12

-
-

Totals 3,165 1,737



The effectiveness values indicated in the table are based on existing project effectiveness monitoring If the projects
meet the effectiveness standards provided, both high and low flow metals loading should be reduced to a level at which
federal freshwater biota criteria will be met.

Implementation Schedule:

The point discharges identified for remedial action which decreases metals load are listed in Table 3 Remedial action
is to be completed by 2002 Nonpoint source remedial projects will follow the schedule outlined in Table 5 All work
in the initial allocation would be completed on or before the end of 2,002

Table 5: Nonpoint source metals load reducing projects, sponsors and completion date.

Sub-watershed
Site Sponsor(s) Technology Implementation Date

Canyon Creek-
Frisco-Formosa
Woodland Park
Standard-Mammoth

SVNRT/DEQ/EPA/Hecla
SVNRT/DEQ/EPA/Hecla

Ninemile-East Fork Ninemile Creeks'
Interstate Mill SVNRT/EPA/Hecla/DEQ
Success Mill EPA/DEQ/Success Mining
Dayrock(?)

South Fork above Wallace-
Golconda

South Fork: Wallace to Elizabeth Park:
Osburn Flats SVNRT/Hecla
Hercules Mill/
rail yards

Moon Creek:
Silver Crescent USFS

South Fork. Bunker Hill Superfund Reach-
CLA/Bunker Creek/
Gulches EPA/DEQ
Smelterville Flats EPA/DEQ
Page Pond Closure UMG

Pine Creek-East Fork Pine Creek
Constitutions/
Douglas
Highland Surprise/
Nevada-Stewart
Hilarity/Denver
Nabob
Amy Matchless

EPA/BLM

EPA/DEQ/BLM
EPA/BLM
BLM
BLM

removal
removal
removal(?)

removal
filters
removal (?)

removal

removal
removal (?)

removal

1997
1997
2000

1998
1998
2000

1999

1998
2001

1997

removal/capping 2002
removal 2001
removal 1998

removal 1998

removal 2000
removal 1998
removal/capping 1999
removal 1997



Wasteload and Load Allocation;

A TMDL is defined as the sum of the wasteload allocation, load allocation and a margin of safety
(TMDL=WLA + LA + MOS).

At high flow:

3140 Ib/d < 129 Ib/d (Table 3) + 3165 Ib/d (Table 4)
(3,284 Ib/d)

At low flow:

1698 Ib/d < 129 Ib/d (Table 3) + 1737 Ib/d (Table 4)
(1866 Ib/d)

The margin of safety is most reasonably addressed by a monitoring and feedback provision.

Monitoring Plan:

During remedial project implementation (1997-2002), monitoring often trend stations in the South
Fork Coeur d'Alene River watershed will continue using the methods and protocols previously
described (IDHW-DEQ, 1993a). The trend sites include five key sites along the South Fork as
well as an additional five sites primarily at the mouths of the tributaries, which load metals to the
South Fork. As remedial projects are planned and implemented, the effectiveness of the projects
will be assessed by intensive prior and post monitoring efforts, as previously described (IDHW-
DEQ, 1993b). Trend data, as well as other special monitoring as required, will also be employed
to assess the effectiveness of remedial actions. From time to time, special monitoring tasks will
be undertaken to better define metals load sources or to assess the effectiveness of new remedial
methods or BMPs. After remedial projects have been completed and a two-year period has passed
for disturbed areas to restabilize, the South Fork Coeur d'Alene River and its metals yielding
tributaries will be monitored for a three-year period to assess the overall effectiveness of the initial
phase of the comprehensive metals TMDL. This monitoring will focus on the sites monitored
during water years 1994 and 1995, but a new monitoring plan will be developed to incorporate
any advancements in water quality assessment. The intensive monitoring will occur during water
years 2005, 2006 and 2007. In addition to water column quality monitoring, bio-monitoring of
macroinvertebrates and fish will occur on a biennial basis to assess recovery of the cold water
biota and its magnitude. Methods and protocols will follow those outlined earlier (Hartz, 1994;
IDHW=DEQ>4996) with modifications to update the methods with advances in the science. Bio-

litoring wilPuse the upper St. Joe River as an absolute control and the Shoshone Park to
lorning Bridge teach of the South Fork Coeur d'Alene River as a desired future condition
>ntrol. *. \,



Feedback Provision:

Based on the monitoring (water column and bio-monitoring) results, a decision will be made
during 2007 on the need for another TMDL phase. If water quality criteria are met and bio-
monitoring indicates the presence or likely recovery of a healthy fully supported cold water biota,
an additional phase of the TMDL will not be necessary. If monitoring results indicate water
quality criteria are not met and cold water does not and will not meet full support criteria, an
additional phase of the TMDL will be warranted. An additional phase would incorporate its own
goal, allocation of metals load reducing actions, monitoring and feedback provisions. The
monitoring and feedback provisions of the TMDL constitute the margin of safety for the beneficial
use.

Sediment Provisions;

As discussed in the problem assessment the South Fork Coeur d1 Alene River and to a greater or
lesser extent, many of its tributaries are limited in cold water biota not only due to metals
concentrations but also as a result of sedimentation and habitat alteration. Habitat alteration has
occurred primarily due to stream channelization to make room for transportation corridors, towns
and industry. Sediment problems are related to excess bedload movement resulting primarily from
roads but also from mobilization of waste rock sources. Removal of riparian habitat has adversely
altered habitat as well. The greatest opportunities for meaningful fish habitat improvement exist
in the areas previously used as in-stream tailings ponds (Smelterville Flats, Elizabeth Park Flats,
Big Creek Flats, Osburn Flats and Woodland Park Flats). If the South Fork and its tributaries are
to support a self-sustaining trout fishery, these areas must in whole or in part be maintained in a
configuration of pool-riffle habitat, meander and functional floodplain retention.

Tasks which enhance cold water biota habitat are most easily incorporated into tailings removal
projects centered on fluvially deposited tailings. These measures are often of small or minor
expense compared to other project costs. They can usually be achieved as part of the
restabilization measures necessary after tailings removal. Each remedial project allocated for
metals load reduction should in its design phase assess and plan for the following measures as
applicable and relevant to the project:

: waste rock features should be stabilized from excessive erosion,
: a pool-riffle sequence and meander pattern similar to a comparative functions

stream should be installed or encouraged where possible,
: a functional floodplain complete with riparian vegetation should be encouraged.

If these measures are planned for and implemented where feasible, habitat alteration due to
channelization and sedimentation would be addressed to the level economically and sociably
feasible. The bio-monitoring outlined above, as well as regular habitat monitoring (IDHW-DEQ,
1996), which is a part of the Beneficial Use Reconnaissance Program, should reflect
improvements made during metals remedial projects.
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BLM Actions/Status in the Coeur d'Alene Basin
September 1997

ESTIMATED
ON-THE-GROUND

EXPENDITURE
TO DATE STATUS

I. COEUR D'ALENE RIVER

1997 Killarney Boat Ramp Area BLM
Campground and ramp health protection measures

1996 Latour Creek ERFO road repair FHWA/BLM $

contracting

48,000 complete

II. SOUTH FORK COEUR D'ALENE RIVER

A. PINE CREEK
1996-1997 Tailing Removal/Repository BLM

24 K cy from Liberal, Denver & Amy
1996-1997 Nabob Pile/Creek Stabilization
1998 Sidney Millsite/Rock Dump
1998 Highland Surprise Rock Dumps
1998-1999 Upper Constitution Tailings
1996-1999? Pine Creek Stream Restoration
1996-1999? West Fork Pine Ck Restoration
1996-1998 Highland Creek Road Complex
1997-1998 Nabob/Hunter Trapper Bridge
1998-99 West Fork Pine Road Realignment
1996-1997 Pine Creek ERFO road repairs

B. BUNKER HILL SUPERFUND SITE
1990-1991 Smelterville Flats BLM
1997-1998 Milo Gulch BLM

$ 1,000,000 ongoing

BLM
BLM
BLM/?
BLM/?
BLM
BLM
BLM
BLM
BLM
FHWA/BLM

$
$

$
$
$
$

$

6,000
3,000

140,000
67,000
3,000

24,000

32,000

planning
planning
planning
planning
ongoing
planning
ongoing
planning
planning
complete

$ 36,000 complete
planning

El. SF CDR TRIBUTARIES - ABOVE THE BOX

1996-1997 Rock Creek Rock Dump
Fish passage and stream stablization

1997-1998 Ruddy Gulch road repairs

BLM/EPA $

BLM

53,000 complete

planning



Water Quality Assessment June 20, 1997 USGS Hydrologic Unit 17010302

South Fork Coeur d'Alene River
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BACKGROUND INFORMATION

The South Fork Coeur d'Alene River has^
a watershed of nearly 400 square miles (Rgi
1). The headwaters of the river form
crest of the Bitteroot Range. The river,
generally west to its confluence \
Fork to form the main stem of the
River near Enaville. Tributaries to
from the St. Joe Mountains to
Coeur d'Ale
tributaries
Lake, Pla~"
Pine and
watershed is
Areas have been ̂ |̂̂ ^3 the vaiĵ ^ t̂Om.
Smelter emissiQ^^p l̂k f̂oxide haV&jeaused
barren hill5̂ Sl»pWMie BuTker Hill
smelters./̂ orest fires ha^^^^^d additional

rer over most
;many locations

iized to provide the
iment of the railroad,

ining facilities.

pattern of the South
River is dominated by the

spring'sffoWmelt event (Figure 2). Annual peak
flow arrives in April or May. Water levels
generally decline to the base flow by August or
September. Hydrograph peaks during the fall and
winter months are associated with intense rain
on snow events which interrupt the base flow

ourse below Mulla
has been chan
area for dev

OrtA, River Hydrooraph

conditions. Mean stream discharge near the
mouth at Pinehurst is approximately 1,300 cubic
feet per second (cfsl in April and 78 cfs in
September.

The major land use in the South Fork watershed
(Silver Valley) on an areal basis is timberland.
Timber harvest has accelerated in the watershed
in the past five years. Agriculture consists of
some livestock grazing, while cultivated
agriculture is very limited by the cool climate and
thin rocky soils of the mountainous valley.
Although it is far less significant in areal extent,
lead, zinc and silver extraction and refinement
has caused severe impacts to the surface and
ground waters of the Silver Valley.



Figure 1. S.F. Coeur d'Alene Watershed
Hue # 17010302
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Mine wastes were deposited directly into
the stream channels with the inception of mining
in the 1880's. The Page and Bunker Hill Mines
built tailing impoundment facilities by the late
1920's. By the late 1960's, tailings
impoundments were in use by all operations.
During the 1970's permit limitations were placed
on the point discharges from the mines.

The heavy metals pollutants of these
waters include primarily lead, cadmium, and zinc
with smaller amounts of other metal and
arsenate. The majority of the heavy metals and
sediment loads in the waters are from historic
mining and mill tailing disposal sites. These
metals and sediments adversely affect the
waters of the South Fork Coeur d'Alene River
and some of its tributaries. Sediments and heavy
metals have been carried by the streams into the
Coeur d'Alene River and Lake Coeur d'Alene.

Sedimentation largely exclusive of direct
mining activity has affected the channels of the
South Fork and its tributaries, Canyon Creek,
Pine Creek and the East Fork Pine Creek. In
many reaches of the South Fork, Pine Creek, the
East Fork Pine Creek, and in the lower reaches of
Canyon Creek, stable channels are not currently
possible, because of excess sediment yield.
Sediment yield has been accelerated by road
systems, channel alterations and waste rock
dumps.

PROBLEM DESCRIPTION

The South Fork of the Coeur d'Alene
River segments, between Canyon Creek and the
confluence with the North Fork, have been
designated as water quality-limited. This reach of
the river includes the Canyon Creek to Ninemile
Creek, Ninemile Creek to Placier Creek, Placier
Creek to Big Creek, Big Creek to Pine Creek, Pine
Creek to Bear Creek, and Bear Creek to Coeur
d'Alene River segments of the Water Quality
Limited list of 1994. The South Fork tributaries.
Canyon Creek (Gorge Gulch to mouth), Ninemile
Creek (headwaters to mouth). Moon Creek
(headwaters to South Fork Coeur d'Alene River),
Pine Creek (East Fork Pine Creek to mouth). East
Fork Pine Creek (headwaters to Hunter Creek),

East Fork Pine Creek (Hunter Creek to mouth),
Government Gulch (headwaters to South Fork
Coeur d'Alene River and Terror Gulch (Coeur
d'Alene River drainage) have been listed as water
quality limited. A water quality limited
waterbody does not currently meet state water
quality standards and is not expected to meet
these standards after application of point source
limitations (best available technology) and
applicable best management practices (BMPs) to
nonpoint source activities. The pollutants of
concern are heavy metals, particularly cadmium,
lead, zinc and sediment. Problems with untreated
sewage from "gulch" communities were
addressed during the 1970's, with the exception
of Burke Canyon. Approximately 40-50 homes
continue to discharge domestic wastes into
Canyon Creek. A remedy for this situation is
being sought (Appendix A).

Segments of Concern

The South Fork Coeur d'Alene River
consists of two segments in Idaho's Water
Quality Standards and Wastewater Treatment
Requirements (IDAPA, 16.01.02110). Segment
PB-130S includes the source to Daisy Gulch.
Segment PB-140S encompasses the reach from
Daisy Gulch to the mouth. This segment
contains two Waterbody Index segments: Daisy
Gulch to Canyon Creek, a part of (17010302-11)
and Canyon Creek to the mouth (17010302-1).
Canyon Creek consists of one segment in the
standards (PB-121-S). The impaired segment of
Canyon Creek is from Gorge Gulch to the mouth
(17010302-15). Canyon Creek from its source
to Gorge Gulch (17010302-15) is supporting its
uses. Ninemile Creek is designated PB-142-S in
the standards. The impaired reaches in the
Ninemile Creek watershed are Ninemile Creek,
East Fork confluence to mouth (17010302-16)
and the East Fork Ninemile Creek, source to
mouth (17010302-17). Pine Creek is designated
in the standards as (PB-146S). The impaired
segments in the Pine Creek Watershed are Pine
Creek. East Fork confluence to mouth
(17010302-2) and the East Fork Pine Creek,
headwaters to Pine Creek (17010302-4).
Government Gulch is designated segment PB-
145S in the standards. Government Gulch,
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source to mouth is 17010302-6. Terror Gulch is
not designated in the standards and has been
assigned Waterbody Index number, 17010302-
18. Moon Creek is not listed in the standards. It
has a Waterbody Index number of 17010302-7.

The 1992 Idaho Legislature (Senate
Concurrent Resolution 133) clarified the
standards effectively defining segment PB-130S
as the reach from the headwaters to Daisy
Gulch. That portion of the segment formerly in
PB-130S (Daisy Gulch to Mullan, approximately^
2.5 miles) has not been listed as water quality-
limited. EPA disapproved the change to the
Idaho water quality standards and is currently in
the process of promulgating a standard
consistent with the earlier definition of PB-130S.
Site specific studies currently underway address
the metals levels protective of resident species in
both PB-130S and that part of PB-140S above
the Canyon Creek confluence. The results of the
study should permit a more scientifically
defensible definition of the segment boundaries.

Beneficial Uses Affected

Designated beneficial uses for the South
Fork and some of it tributaries are found in
Idaho's water quality standards (IDAPA
16.01.2110). Segment PB-130S is protected for
domestic water supply, agricultural water supply,
cold water biota, salmonid spawning, primary
and secondary contact recreation uses. Segment
PB-140S is protected for agricultural water
supply and secondary contact recreation uses.
Cold water biota and primary contact recreation
are "protected for future use" providing an intent
of protecting these uses as they recover. Of the
water quality limited listed tributaries. Canyon
(PB-121S), Ninemile (PB-142S) and Pine (PB-
146S) Creeks as well as Government Gulch (PB-
145S) are addressed in the water quality
standards. Canyon, Ninemile and Pine Creeks are
designated for domestic water supply,
agricultural water supply, cold water biota,
salmonid spawning, primary and secondary
contact recreation. Domestic water supply, cold
water biota, salmonid spawning and primary
contact recreation are designated only on that
part of the waterbody above "mining impact

areas." Cold water biota has the further
designation of "protected for future use."
Government Gulch is designated for agricultural
water supply and secondary contact recreation,
only. Terror Gulch and Moon Creek are not
specifically listed in the standards. These
waterbodies have the default uses of agricultural
water supply and secondary contact recreation.
Use attainability and beneficial use status data
collected on Moon Creek (Hartz, 1993a; IDHW-
DEQ, 1996) document the existence of cold
water biota and salmonid spawning in Moon
Creek.

The beneficial use designations currently
in place for the South Fork Coeur d'Alene River
were adopted in 1980 from technical
assessments prepared in 1978 and 1979.
Professional judgement of state water quality and
fisheries personnel as well as biological and
water quality monitoring results (Hornig et. al.,
1988; McCulley, Frick and Gilman, 1992)
indicate that the water quality of the river and its
tributaries have been improving. Fishery and
macroinvertebrate biosurveys indicate the river
approaches full support from its headwaters to
the Canyon Creek confluence near the east edge
of Wallace (1701030211). Migration of fish
through segment 1701030201 has been noted
by the Idaho Department of Fish & Game.
Studies by Hornig and his associates (1988),
Hoiland and Rabe (1992); Hartz (1993b) and
IDHW-DEQ (unpublished results) indicate that
macroinvertebrate communities, which are a
major fish food source, are recovering to some
extent in the river below Canyon Creek. This
improvement in water quality and its reflection in
the natural expansion of biotic communities has
been attributed to elimination of tailing
discharges. Closure of some mining facilities
may have hastened the improvement in recent
years.

Fish population, macroinvertebrate and
habitat data, developed in 1992, indicates the
South Fork Coeur d'Alene River (1701030201) is
not fully supporting cold water biota, a use that
exists in the segment (Hartz. 1993a). Water
quality monitoring data developed by IDEQ and
others (Appendix C. Table X; USGS 1994)
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documents exceedences of cadmium, lead and
zinc freshwater biota metals criteria. In addition
sedimentation has limited pool habitat for trout.
Fish population assessment and
macromvertebrate data collected on Canyon
(1701030214)(IDFG, unpublished data; IDHW-
DEQ,1994), Nmemile (1701030216;
1701030217)(IDHW-DEQ,unpublished data;
IDHW-DEQ. 1994). Pine (1701030202,
1701030204) (McNary et. al., 1996) and Moon
(1701030207) (IDHW-DEQ, unpublished data;
Hartz, 1993b) Creeks indicate cold water biota
use exists and is partially supported.
Exceedences of cadmium, lead and zinc
freshwater biota criteria occur chronically in
these tributaries (Appendix C; Table X; McCulley,
Frick and Gilman 1991b; McCulley, Frick and
Oilman, 1992). Pine Creek and the East Fork Pine
Creek are further impaired by channel
sedimentation and instability (McNary et. al.,
1996). Government Gulch chronically exceeds
the metals criteria. Water quality analysis on
Terror Gulch indicates metals concentrations
below criteria (McCulley, Frick and Gilman,
1991b; McCulley, Frick and Gilman, 1992). The
listing of Terror Gulch as limited by metals is in
error. Salmonid spawning has the identical metals
criteria as cold water biota and, as a
consequence, is partially supported on these
streams. Salmonid spawning in Pine Creek and
the East Fork Pine Creek is likely impaired by
channel instability. The other beneficial uses
where applicable are fully supported.

The documented recovery of some biotic
communities of the South Fork Coeur d'Alene
River and its tributaries indicate that at least a
limited cold water biota use exists below Canyon
Creek. Sufficient information exists which
indicates cold water biota should be considered
a protected use for the purposes of the water
quality remediation process. Protection of this
use where it recovers in the surface waters of
the Silver Valley has been assumed to be the
intent of the water quality standards (IDAPA
16.01.02100). Recovery of cold water biota use
is the stated goal of both the Clean Water Act
(fishable and swimmable goal), the Coeur d'Alene
Basin Restoration Project and the implied goal of
the trustees of the State Natural Resource

Damage trust Fund (McCulley, Frick and Gilman,
1992).

• Appendix describes applicable portions
of water quality standards.

• Water Quality Criteria
• Available Monitoring Data
• Parameters of Concern

POLLUTANT SOURCES

Trace (Heavy) Metals

Seventeen point discharges are permitted
in the Silver Valley (Table I). Of these, ten are
actively discharging to waters flowing to the
South Fork Coeur d'Alene River. With the
exception of the permit for the Page wastewater
facility, these permits have expired and are
currently operating on letters of extension. These
discharges yield metals, but very little sediment
to the waters. Analysis of the McCulley, Frick
and Gilman data (1991b; 1992) developed in
1991 for the Silver Valley Natural Resource
Trustees indicates the permitted point discharges
account for approximately 3% of the metals load
(Appendix C, Table II and III). Analysis of water
year 1994 and 1995 discharge monitoring
records for the mining sources metals loads was
completed (Table I). These sources combined
constitute 1.6% of the high flow metals load and
4% of the low flow metals load in the river. The
contribution of each source to the specific
stream reach affected will be discussed below.

Table 1. SF Coeur d'Alene NPDES Permits

Source

Lucky Fndjy
ASARCO (Coeur, Galena)
ConsK
Sunshine
Bunker HOI
Sur/Mornmg Mine
Cauxlay
Silver Baron (inactive)
SF Coeur d'Alene Sewer
District
Smellervi««

Permitted
Discharges

3
2
1
4
1
2
1
1

2
1

High
Flow
load

27
_
_

04
S2.2
34
01
_

1 S
06

Low
How
Ued

20
_
_

04
706
27
07
_

1 6
06
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Seven additional point discharges which
are sources of metals have been identified and
metal output assessed by the 1991 water quality
study {McCulley. Frick and Oilman, 1991b;
McCulley, Frick and Gilman, 1992). These
include the Hercules, Tiger, Hecla, Tamarack,
Gem, Success and Interstate mine adit drainages.
These unpermitted point discharges accounted
for approximately 7% of the metals loading
observed during the two time periods monitored
{Appendix C, Table II and III). Since adit
drainages reflect groundwater flux which is
relatively stable, the proportion of the load from
these sources has likely not changed since 1991.

The water quality data developed during
two short periods in spring (McCulley, Frick and
Gilman, 1991b) and fall (McCulley, Frick and
Gilman, 1992) 1991 provides a rather limited
temporal data base, but the study addressed a
broad array of potential metals sources. Pine
Creek was the exception. Analysis of the 1991
data and data developed for the Bunker Hill
Superfund Site (McCulley, Frick and Gilman,
1991 a) demonstrates that large metals loads are
received by the South Fork from a limited number
of tributaries. These include Canyon Creek,
Ninemile Creek, Government Gulch and Moon
Creek (Appendix C, Figure 1). Metals loading by
Pine Creek was assessed in a separate study
(McNary et al, 1996; Harvey, 1996). These
results indicate that Pine Creek and its tributaries
are a rather small metals source throughout low
and moderate flow conditions, but loads metals
during high flow conditions. In addition, metals
are loaded directly to the South Fork likely from
features located along its course and from
fluvially deposited sediments contaminated to
various degrees by metals. The metals load in
the South Fork is nearly doubled by metals
contributing features within the Bunker Hill
Superfund Site. These data indicate the pattern
of metals loading, but required the verification
and refinement of a more extensive (two water
years) metals monitoring program targeted at the
metals loading tributaries and the South Fork.

Two years of water quality data
assessing cadmium, lead and zinc concentrations
and loads was collected during water years 1994

and 1995 at key locations in the South Fork
watershed (Appendix C; Figure 2). Monitoring
sites were selected based on the McCulley, Frick
and Oilman (1991b; 1992) data set, the Bunker
Hill feasibility study data (McCulley, Frick and
Gilman, 1991 a) and results of the Pine Creek
study (McNary et al, 1996; Harvey, 1996). The
majority of loading values discussed are based on
17 low flow and 17 high flow observations.
Total metals load is reported as pounds of
cadmium, lead and zinc per day. Analysis of the
metals present in the South Fork and its
tributaries indicate zinc constitutes nearly 90%
of the metals load, lead makes up nearly 10% of
the load and cadmium is less than 1% of the
load. Other metals and arsenate can at times be
detected but are a very minor part of the metals
load (Appendix C, Table X).

Results of the two-year monitoring effort
confirm the broad scale conclusions which can
be drawn from the McCulley, Frick and Gilman
data set (Appendix C; Figure 3). Of its
tributaries. Canyon Creek yields the largest
metals toads to the South Fork, followed by
Ninemile Creek, Pine Creek and Moon Creek.
Government Gulch was not monitored directly.
Pine Creek tends to load metals episodically
during very high flow events, while Moon Creek
is not a significant metals loading tributary. The
more extensive data set confirms the doubling of
the metals load along the Superfund Site reach of
the South Fork. A similar general pattern is
observed under high and low flow conditions.

Monitoring sites were strategically placed
to permit a dissection of the metals loading
patterns of specific reaches of the river and its
tributaries. A metals loading analysis of several
reaches of the South Fork and its metals loading
tributaries follows. The .analysis is based
primarily on data in Appendix C, Table X.

South Fork Coeur d'Alene River above Canvon
Creek:

The South Fork above the Canyon Creek
confluence receives moderate metals loading
(Appendix C; Figure 4). The reach between
Shoshone Park and the Morning Bridge loads 58
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pounds per day at high flow and 30 at low flow.
These are both about 1.6% of the high and low
flow load to the river. The Lucky Friday Mine
discharge occurs in this reach. The discharge
accounts for 2.5% of the metals load to the
reach under high flow conditions and 5.1 % under
low flow conditions (Table I). The loading is
likely associated with the Morning Mine
Complex, but its source is not apparent. The
moderate loadings of 46 and 30 pounds
respectively, in the reach below the Morning
Bridge are likely associated with the Golconda
Mill site, which is the only major mining feature
along this reach. The Morning discharges are
located in this river reach. The Star/Morning
discharge together a total of 3.4 and 2.7 pounds
per day under high and low flow conditions
{Table I). This loading is split between Canyon
Creek and the Upper South Fork. Even if it all
discharged to the South Fork it would make up
5.5% and 5.3% of the high and low flow metals
load in the river above Canyon Creek. The South
Fork above Canyon Creek accounts for 3.1% of
the high flow metals load and 2.8% of the low
flow metals load of the watershed.

Canyon Creek:

The Canyon Creek monitoring design was
developed to bracket the adit discharges in the
Burke and Mace reaches of the stream. This
portion of the creek was insufficiently
characterized by the earlier data set as a result of
technical problems. The reach between the
Gurdy Bridge and Star Walkway yield only
residual metals loads to the stream (Appendix C;
Rgure 5). The Hercules and Tiger-Poorman Adits
drain to this reach, but the metals contribution is
approximately 1% of the total metals loading
from Canyon Creek. The reach between the Star
and the Mace Bridge yields nearly 4% of the high
flow and 5% of the low flow metals load. The
Star Mine does not discharge to this reach but
the Hecla adit is the best known metals source.
The Standard-Mammoth reach of the creek yield
137 pounds per day at high flow and 19 pounds
per day at low flow. The high flow contribution is
14% of the creek's high flow load. Its source is
uncertain but could be associated with temporal
drainage from the Standard-Mammoth. No

apparent tailings deposits have been observed on
the site. The Tamarack-Frisco-Formosa reach of
Canyon Creek is a very large metals loading
reach. The earlier data set indicates the Formosa
Reach is the primary metals loading area
(Appendix C; Table VII). The Frisco Reach has
been observed to load tailings during flood
events. The Tamarack reach contains the
Tamarack adit discharge, which has been
estimated to supply 29.7 pounds per day
(Appendix C; Table VII) or 3 and 8% respectively
of the high and low flow metals load. The reach
also has the Gem Adit drainage, which has been
estimated to yield 17 pounds of metals per day
(Appendix C; Table VII) or 2 or 5% of the high
and low flow metals load of the stream. The
Woodland Park Reach of Canyon Creek between
the Formosa Bridge and ASARCO Bridge yields
296 and 220 pounds of metals per day at high
and low flows. This area was an in-stream
tailings pond prior to 1933. Thick deposits of
fluvially deposited tailings were present in the
reach as in the Formosa reach upstream. The
Star Ponds discharge is also located in this reach
The Star discharge is part of the Star/Morning
discharges (Table I). The discharges have been
estimated to yield 3.4 and 2.7 pounds per day
under high and low flow conditions, or 0.4% and
0.8% of the total Canyon Creek metals load
under high and low flow conditions, respectively
(Table I). The Woodland Park, Formosa and
Frisco reaches of Canyon Creek contribute 80%
of the high flow load and 87% of the low flow
metals load of Canyon Creek. The metals load
contributed by Canyon Creek to the South Fork is
28% of the high flow load and 18% of the low
flow load.

Ninemile Creek:

The Ninemile Creek tributary watershed
is composed of Ninemile Creek and its major
tributary the East Fork Ninemile Creek. Earlier
data indicates metals contamination of the water
occurs in the East Fork and carries downstream
into Ninemile Creek below the East Fork
confluence (Appendix C; Table VIII). Metals
loading analysis based on the more
comprehensive data (Appendix C; Figure 6).
Indicates that metals loads are small above the
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Interstate Mill Site. The Interstate-Callahan Mine
Adit drainage enters this reach, but previous
assessment indicates it is a very minor metals
source (Appendix C; Table VIII). The Interstate
Mill reach of the East Fork is a very large metal
loader (234 pounds per day) under high flow
conditions and a significant source under low
flow conditions. It accounts for nearly 50% of
the metals load of the watershed. The Interstate
Mill is the primary mining feature on the reach
and is the apparent source of the metals. The
reach between the Interstate and the Success
Mills records a decline in metals load. Metal may
be lost to the substrate over this reach. The
reach does receive Rex Creek which receives
metals from the Rex Mill Site. The Rex Mill is a
minor metals source. The Success reach of the
East Fork receives another large metals input
under both high and low flow conditions. The
Success reach loading is 37% of the high flow
metals load and 87% of the low flow metals
load. The metals source appears to be springs in
the base of the Success tailings pile. The
Success Adit is located along the Success reach.
The adit has been estimated to yield
approximately 2 pounds of metals per day
(IDHW-DEQ, unpublished data) or less than 1 %
and 1.6% of the high and low flow metals
loading respectively. The current data indicates
the only additional significant metals loading to
be on Ninemile Creek between Dobson Pass Road
and the Shepherd Bridge. This loading occurs
under high flow conditions. As the 1994-1995
data set was collected, a tailings removal project
occurred along the East Fork Ninemile Creek and
Ninemile Creek between Sunset and the mouth.
Metals loading diagrams developed from the
1991 data set indicated larger loadings along this
reach of the East Fork and Ninemile Creek. The
lessened metals loadings observed in the 1994-
1995 data set may reflect the implementation of
the Ninemile Creek Tailings Removal Action. The
Ninemile Creek watershed contributes 14% of
the high flow metals load and 7% of the low
flow metals load to the South Fork.

South Fork Coeur d'Alene River Wallace to
F,lizabeth Park:

The Wallace to Elizabeth Park-reach of
the South Fork lies from immediately
downstream of the mouth of Ninemile Creek to
the east edge of the Bunker Hill Superfund Site.
The river reach between Wallace and Silverton
receives a large metals loading, 421 pounds per
day at high flow and 77 pounds per day at low
flow (Appendix C; Figure 7). Several candidate
sites have been listed to explain this loading
These include the Hercules Mill Site, railroad
loading yards and valley fill west of Wallace. In
spite of testing no specific source has been
identified. Below Silverton the South Fork enters
a flat area of lower stream gradient. The stream
dewaters to the valley aquifer which is closely
linked to the stream. Thus, in the reach between
Silverton and Two Mile Creek, metals load is lost
to the aquifer with the water. In the reach below
Two Mile Creek, the valley narrows near Big
Creek and the water lost to the valley aquifer
returns to the South Fork bringing the metals load
lost back into the river. Under low flow
conditions the net flux of metals is into the
stream. This may be the result of recharge of the
stream from the shallow aquifer. The Osburn area
above Two Mile Creek served as an early in-
stream tailings pond. The area was thoroughly
re-processed during World War II. Only limited
tailings deposits exist in the area. Another
deposit is on the west edge of Silverton, but it
appears to have little impact on the metals load
of the South Fork. The deposit is isolated from
the stream at this time. The South Fork reach
between Big Creek and Elizabeth Park is again
characterized by a wider valley with an
associated shallow aquifer system. In this area
the river loses metals load to the aquifer. During
1994, a dike system was developed to protect
tailings in the Elizabeth Park reach. The lack of
metals input in the reach compared to the small
increase resolvable in the earlier data set
(Appendix C; Table IX) may be the result of this
remedial work. Moon Creek enters the South
Fork in the Elizabeth Park reach of the South
Fork. Its high flow loading is 4% of the high flow
loading to the entire reach and 2.2% of the low
flow loading. Although metals exceedences occur

8
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in Moon Creek itself, its loading to the South
Fork is quite small. The Silver Valley Resources
permitted discharges (Coeur, Galena and Consil)
enter the upper part of the reach between
Silverton and Two Mile Creek. Discharge did not
occur during water years 1994 and 1995. Thus
no load was added directly to the river. Since
these are "Silver Belt" mines with pH 7.9-8.0
discharge like the Caladay and Sunshine
discharges very low metals release would be
expected. The Caladay discharge does occur to
Lake Creek a tributary to this reach of the river.
The Caladay discharge was estimated at less
than a pound per day or well less than a
hundredth of a percent of the metals load (Table
I). The Sunshine Mine discharges to the South
Fork m the Elizabeth Park reach. The metals
loading is 0 4 pounds per day under high and low
flow conditions or less than a hundredth of a
percent of the high flow and low flow metals
loading to the entire reach. The Wallace to
Elizabeth Park reach of the South Fork has a net
metals yield to the South Fork which represents
9.4% of the high flow metals loading and 9.2%
of the low flow loading.

South Fork Coeur d'Alene River - Superfund
Reach-

The South Fork Coeur d'Alene River
bisects the Bunker Hill Superfund Site. The
metals load of the river nearly doubles at high
flow and does double at low flow as the river
crosses the Superfund Site (Appendix C; Figure
8). The reach between Elizabeth Park and the
county bridge near Smelterville yields the largest
load; 1,223 pounds per day under high flow
conditions and 737 pounds per day under low
flow conditions. This constitutes 77% of the
load to the Superfund reach and 35% of the
metals load to the entire system under high flow
conditions and 68% of the Superfund reach and
41% of the metals load to the entire system
under low flow conditions. This reach is
channelized from Elizabeth Park to the Interstate
90 Bridge west of Kellogg to accommodate
Kellogg. The only metals source in this reach is
Milo Creek which Superfund documents indicate
make a small metals contribution at low flow (2
pounds per dayHMcCulley, Frick and Oilman,

199la). The contribution of Milo Creek at high
flow is probably not large. Below the interstate
bridge, metals sources include the Central
Impoundment Area (CIA) seeps, Bunker Creek as
loaded by the Central Treatment Plant (CTP),
when operating, the Bunker Hill Mine when the
CTP is not operating and Magnet as well as
Deadwood Gulch and Government Gulch. These
sources most likely combine to yield metals to
the South Fork. The CIA seeps and Bunker
Creek, when the CTP is not treating the Bunker
Hill Mine discharge are most likely the major
metals sources. If the Bunker Hill Mine discharge
is treated in the CTP, it constitutes a metals load
of 52.2 and 70.5 pounds per day under high and
low flow conditions, respectively or 1.5% or
3.9% of the high and low flow metals loading to
the CIA reach. The Smelterville Flats reach of
the South Fork is located between the county
bridge at Smelterville and the Pinehurst Gauging
Station. The reach loads 374 pounds per day
under high flow conditions and 344 pounds per
day under low flow conditions. The load is 23%
of the load for the Superfund reach and 11 % of
the entire metals load to the river at high flow
and 32% of the load to the Superfund reach and
19% of the metals load to the entire river at low
flow. The major source of metals to the river is
believed to be Smelterville Flats, which was
another m-stream tailings pond prior to 1933.
The flats were variously reprocessed during
World War II. Pine Creek enters the Smelterville
Flats reach of the South Fork below Pinehurst
Narrows.

Pine Creek:

Pine Creek loads an average of 155
pounds of metals to the South Fork under high
flow conditions and 25 pounds per day under low
flow conditions. This load constitutes 4% of the
high flow metals load to the South Fork and 1 %
of the low flow metals load. However Pine Creek
had eleven mills in its East Fork watershed and
two additional mills downstream of the East Fork
confluence (McNary et. al., 1996). An earlier
water quality study indicated that the Pine Creek
sources load metals episodically during large
flood events (Harvey, 1996). Mill sites as the
Lower Constitution, Douglas, Highland Surprise,
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Nevada Stewart, Hilarity, Denver, Liberal King
and Amy-Matchless yield large amounts of
tailings during large discharge events. Earlier
studies indicate Highland Creek and Denver
Creek yield the most metals to the East Fork Pine
Creek under normal flow conditions (Appendix C;
Figure 9; Harvey, 1996). Highland Creek yielded
40 pounds per day under high flow conditions
and 22 pounds per day under low flow conditions
(Appendix C; Table X). Highland Creek receives
metals from the Highland Surprise, Sydney and
Nevada Stewart Sites. Denver Creek yielded 24
pounds per day under high flow conditions and
12 pounds per day under low flow conditions
(Appendix C; Table X). Denver Creek receives
metals from the Hilarity, Little Pittsburg and
Sydney Sites.

In summary, metals loads can be
ascribed to specific reaches of the South Fork
Coeur d'Alene River and some of its tributaries.
Most often the metals source can be associated
with a feature of past mining activities. The
permitted point discharges constitute a very
small percentage of the metals loading to the
entire system and even to the reaches where
these discharge. Unpermitted point discharges
are also a small percentage of the overall load
although they may be a larger percentage of the
metals load to the reach in which these
discharge. The nonpoint sources constitute
approximately 90% of the metals yield to the
watershed. In order to address metals
impairment of the South Fork and its tributaries
these nonpoint sources must be addressed.

Sediment:

Sedimentation and channelization of the
river have caused a large decline of pool
structure between the Canyon Creek and Pine
Creek confluences. Natural deposition zones in
the low gradient reaches of Smelterville and
Osburn Flats were dammed for tailings
impoundment early in the century. Similar use
was made of the Woodland Park Flats reach of
Canyon Creek. Sedimentation of these areas
was accelerated by mining impacts, but also by
impacts of road construction for access and
timber harvest, as well as deforestation caused

by development of the towns, forest fires and
smelter emissions. The result of these impacts
has been the loss of critical pool habitats from
the river.

Long reaches of the river have been
channelized to afford protection to the Interstate
and other road beds and to homes and
businesses. During the channelization, the river
was not provided a concentrated low flow
channel and pool structure was not reestablished.
After channelization riparian vegetation has not
been permitted to reestablish. The result is long
reaches of the river that are wide and shallow.
These reaches are devoid of riparian vegetation
functional in shading and the contribution of large
organic debris. These reaches contain very
limited pool habitat.

Sediment loads from historic mine and
mill sites are generally fine materials from silts to
course sands. Cobble size material is generally
responsible for the pool filling, which has
occurred. The cobble materials have moved into
the main channel in excess as a result of road
establishment and the deforestation of large
areas of the South Fork watershed. These
activities have compressed the hydrographs of
the high flow events increasing stream velocities
to levels which can mobilize large cobble
materials into and along the main channel. In
order to recover trout fisheries in the reach of the
South Fork between the Canyon Creek and Pine
Creek confluences, the problem of pool habitat
loss and riparian vegetation loss must be
addressed. These sedimentation problems, in
addition to metals impacts, limit the trout
populations.

ACTIONS TO DATE

The point sources in the watershed were
brought under regulation of the NPDES during the
1970's. Eleven mining point discharges and
three treated municipal wastewater discharges
have been permitted.

Remedial work has begun on the Bunker
Hill Superfund site. A remedial plan and Record
of Decision were completed in September 1992.

10
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A yard removal consent order is being
implemented to remove contaminated yards for
replacement with clean yard materials.
Playgrounds have received similar treatment. A
hillside treatment consent order is being
implemented to terrace denuded hillsides to slow
erosion, to plant trees, shrubs and grass, to
construct check dams to trap eroding materials
and to channelize some stream reaches to retard
surface water infiltration in the metals-
contaminated substrates. Removal of
contaminants from Deadwood, Magnet and
Government Gulches has begun. Tailings are
being removed from the course of Bunker Creek.

Several remedial projects have been
implemented outside the Superfund area since
1992. These efforts have been sponsored by
Mining Companies, the Silver Valley Natural
Resource Trustees (SVNRT), EPA and DEQ either
individually or as cooperative efforts. These
Projects are listed in Table 2.

Table 2. Demonstration Metals Load Reduction
Projects

Proiect Sponsor Prior Load' Ave Post Load'
High Low High Low

Interstate Hecla 116.6 6.6 209 384

Success EPA/ 66 2 9 3 1708 644
DEQ

Biz Park SVNRT - 20 2 - 0

Nmemile SVNRT 2064 90 1 8 1 - 1 3 6
Removal DEQ

Hecla
EPA
BLM

1 Load in pounds cadmium, lead and zinc per day

The loading values in Table 2 are a
summary of metals load data provided in
Appendix C; Table XI). To assess the
effectiveness of a project in metals load
reduction the varying flow conditions from year
to year must be reconciled. Since metals load is
very sensitive to discharge, a method which
removes the variance due to discharge was
employed. Although load from a reach may vary
on account of discharge, the percentage of the

total load to the stream is not as likely to change
unless flood flow conditions occur. Thus, the
percent gain of metals to the stream is calculated
for each value by dividing the metals load for the
reach being assessed by the metals load at the
upstream border of the reach. In this manner
percentage of metals gain was calculated for
each stream reach corresponding to a remedial
project for the years prior to and after project
implementation (Appendix C; Table XI). The
average percent metals gain prior to and after
each project is provided in Table 3.

Table 3. Demonstration project effectiveness as
percentage of stream reach metals load gain.

Protect Ave Prior % Load Gain' Ave Post % Load Gam

Interstate

Success

Ehz. Park

Ninemile
Removal

High

588

66

-

59

Low High

1473 1702

144 80

29

7 4

Low

1442

148

-9.4

-14

Percent gain for a reach is defined as the metals load gain
in pounds per day attributable to the reach divided by the
metals load at the upstream border of the reach

The percent load reduction on the
average obtained from a project is calculated as:
(Prior average percent load gain - Post average
percent load gain/Prior average percent load gam.
Appendix C; Table XI) The Elizabeth Park project
could only be monitored under low flow
conditions. The effectiveness as assessed by
this calculation provides the following
assessment:

Interstate less than 0% at high and low
flow;

Success less than 0% reduction at high
and low flow;

Ninemile Removal 93% reduction at high
flow and 100% reduction at low
flow;

Elizabeth Park 100% reduction at low flow.

11
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Additional remedial actions currently
underway include removal of tailings and stream
restoration of the Woodland Park, Formosa and
Frisco reaches of Canyon Creek and removal of
tailings from the floodplain at the Douglas,
Denver, Liberal King and Amy-Matchless Mills
sites on Pine Creek and the East Fork Pine Creek.
The effectiveness of these actions cannot be
assessed because the projects are incomplete.

POLLUTION CONTROL STRATEGY

Since 90% of the metals load can be
attributed to nonpoint sources, control of the
metals pollution of the river will require effective
measures to abate the nonpoint sources. A list
of such sites and the total metals load
attributable to them in whole or part under high
and low flow conditions is provided in Table 4.
The potential percentage each site is of the
metals load of the watershed is shown in the
parenthesis. Major adit and mine discharges are
listed in Table 5. Flow from these sources is
more constant so metals loading is more
constant throughout the year. The percentage of
the metals load to the watershed under high and
low flow conditions is indicated.

Table 4. Nonpoint Sources of Metals and
Potential Loading to the South Fork Coeur
d'Alene River

Sue
High Flow
Ib/d (%)

Low Flow
Ib/d (%l

Hercules Mill)?)/
Rail Loading yards (?)
Osburn Flat

South Fork Coeur d'Alene River - Wallace to Elizabeth Park

421 (12.2) 77 (4.3)

0 (—) 184 (10.3)

Moon Creek Sub-Watershed

Silver Crescent 14 (0.4) 4 ( 0 2 )

South Fork Coeur d'Alene River - Superfund Reach

1223 (35.3) 737 (41.1)

374 (10.8) 344 (19 2)

ClA/Bunker Creek/
Magnet-Deadwood/
Government Gulch
Smelterville Flats

Pine Creek Sub-watershed1

Constitutions/
Douglas
Highland Surprise/
Nevada Stewart/Sydney
Sydney/Pinsburg/
Hilarity /Denver
Nabob/Lynch Pine
Amy-Matchless

1 Note Pine Creek sites load very low amounts of metals
under low flow conditions and only moderate metals load at
bank full flows typical of normal snowpack melt conditions
However, during large discharge events tnggered by rain on
snow conditions. Pine Creek sites load very large but as yet
quantified metals loads.

25

40

24

44
33

(0.7)

(1.2)

(0.7)

( 1.3)
( 1.0)

-

22 ( 1.2)

12 ( 0 7 )

-

Site
High Flow
Ib/d l%>

Canyon Creek Sub-watershed

Frisco-Formosa
Woodland Park
Standard Mammoth

470 (13.6)
296 (8.5)
137 (4.0)

Ninemile Creek Sub-watershed

Interstate Mill
Success Mill
Dayrock Mill (?)

234 ( 6.8)
175 (5.1)
123 (3.6)

Low Row
Ib/d (%1

90 (5.0)
220 (12.3)

19 ( 1.0)

38(2.1)
84 ( 2.4)
4 (0.2)

South Fork Coeur d'Alene above Canyon Creek Sub-
watershed

Morning Mill (?
Golconda Mill

58 ( 1.7)
46 < 1.3)

30 ( 1.7)
30 < 1.7)

Table 5. Adit Mine Discharges

Site

Lucky Friday
Star/Morning
Hercules/Tiger
Hecla
Tamarack
Gem
Coeur/Galena/
Consil
Caladay
Sunshine
Bunker Hill

Metal Load
(Ifa/dl

2.5
3.0
7

29
30
17
-

0.7
0.4 :

61.4

% High Flow
Load

0.1
0.1
0.2
0.8
0.8
0.5
.

>0 1 >
>0.1 >

1.8

% Low Flow
Load

0.1
0.2
04
1.6
1.6
0.9
.

•0.1
0.1
3.4

12



Waterbodv Assessment-South Fork Coeur d'Alene River________________.—. Jyne 20. 1997,

The initial phase of the TMDL will septic tanks with mine drainage water to wetland
allocate a group of load reducing projects. These treatment cells,
will be chosen from the lists in Table 3 and 4.
Since the permitted point discharges are such a
sma[l fraction of the metals load (1.6% high
flow and 4% low flow), but have a large
economic value, it is recommended these sources
are allotted their existing load in the initial phase
of the TMDL. Metal load reducing projects will
be designated to a level that will satisfy the
overall load reduction necessary to meet water
quality goals for the South Fork and its
tributaries. These projects and the water quality
of the watershed will be monitored after
implementation to assess project effectiveness in
metals load reduction and TMDL effectiveness in
meeting water quality goals. If goals are not
met, a second phase of the TMDL will address
additional load reduction goals and the remedial
projects necessary to meet these goals.

The cold water fishery of the South Fork
Coeur d'Alene River is impaired by a loss of pool
structure in the river from channelization and
sedimentation. Restoration plans designed to
remove tailings deposited along the rivers and
stream courses will be required to address the
development of pool habitat and riparian
vegetation which will eventually function in pool
habitat creation naturally. The gradients are
sufficiently steep over many of the reaches that
the habitat once installed should maintain itself
over long periods.

A wastewater issue remains in the Burke
Canyon reach of Canyon Creek. The high metals
and low shade nature of the reach currently help
treat the untreated sewage discharged to the
creek. As metals loads are reduced and riparian
communities reestablish, these factors assisting
processing m-stream will be reduced. Adequate
wastewater treatment systems will be required
for the homes in Burke Canyon. The low or fixed
income character of many of the homeowners
will require a large government subsidy to
address the wastewater treatment requirements.
If wetland treatment of mine drainage is a viable
remedial action, wastewater effluent might be
used as the carbon source for the treatment. In
this case, it may be possible to pipe effluent from
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APPENDIX A

EXPANDED BACKGROUND INFORMATION

General

The South Fork Coeur d'Alene River has a watershed of nearly 400 square miles (Figure 1). The
headwaters of the river form near the crest of the Bitterroot Range. The river flows generally west to its
confluence with the North Fork to form the main stem of the Coeur d'Alene River near Enaville. Tributaries
to the river flow from the St. Joe Mountains to the south and the Coeur d'Alene Mountains to the north.
Major tributaries include Willow, Canyon, Ninemile, Lake, Placer, Big, Twomile, Moon, Silver King, Pine and
Bear Creeks. The topography of the watershed is mountainous and primarily forested. Areas have been
cleared along the valley bottom. Smelter emissions of sulfur dioxide have caused barren hillsides in the
vicinity of the Bunker Hill smelters. Interstate 90 flanks the river over most of its course below Mullan.
In many locations the river has been channelized to provide the necessary area for development of the
highway, towns and mining facilities.

Climate

The climate of the South Fork Coeur d'Alene River watershed is similar to that of other areas of
the western slope of the northern Rocky Mountains. The area is 350 miles from the Pacific Ocean, but
is strongly influenced by the wetter maritime air, especially during the winter months. More cloudiness,
precipitation and warmer temperatures occur as compared to mid-continental locations at the same
latitude. Precipitation averages 35 inches a year with the majority in the form of snow. The precipitation
levels increase from the west to the east in the valley, with the greatest recorded snow pack in Idaho of
182 inches being recorded on Mullan Pass.

Daytime temperatures during the summer months are normally moderate with high temperatures
averaging up to 84° in July and minimums down to 48° at night with maximums up to 100° on rare
occasions. Winter temperatures are generally below freezing with zero and below zero temperatures
common. January temperatures average 18° at night and 30° during the day.

Hydrology

The stream flow pattern of the South Fork Coeur d'Alene River is dominated by the spring
snowmelt event (Figure 2). Annual peak flow arrives in April or May. Water levels generally decline to the
base flow by August or September. Hydrograph peaks during the fall and winter months are associated
with intense "rain on snow" events that interrupt the base flow conditions. Relief of the watershed is
generally between 3,000 and 5,000 feet with the lower part of the watershed in the "rain on snow"
elevation range of 3,300 to 4,500 feet. Below 3,300 feet the snowpack is transitory, while above 4,500
feet the snowpack is sufficiently cool that warming by a maritime front is insufficient to cause a significant
thaw. In the "rain on show" elevation range, a relatively warm and heavy snow pack accumulates each
winter. A warm maritime front can sufficiently warm the snow pack making it isothermal and capable of
yielding large volumes of water to a runoff event. Mean stream discharge near the mouth at Pinehurst is
approximately 1,300 cubic feet per second (cfs) in April and 78 cfs in September.

The river has a steep gradient from its headwaters reach to a mile below Silverton. A gradient
break at this point develops an aggrading (deposition) zone in the broader valley near Osburn (Osburn
Flats). Below the Big Creek Narrows the stream gradient increases until the river passes Kellogg. A



gradient break below Kellogg creates another aggrading zone (Smelterville Flats). The shallow local
aquifers of both Smelterville and Osburn Flats are closely connected to the river.

Water Quality Concerns

The major land use in the South Fork basin (Silver Valley) on an areal basis is timberland.
Agriculture consists of some livestock grazing, while cultivated agriculture is very limited by the cool
climate and thin rocky soils of the mountainous valley. Although it is far less significant in areal extent,
precious metals extraction and refinement have caused severe impacts to the surface and ground waters
of the Silver Valley. Mine wastes were deposited directly into the stream channels from the inception of
mining in the 1880's until the late 1960's, when this practice was replaced with the impoundment of
tailings.

During the 1970's permit limitations were placed on the point source discharges from the mines.
The heavy metals pollutants of these waters include primarily lead, cadmium, and zinc with smaller
amounts of other metal and arsenate. The majority of the heavy metals and sediment loads in the waters
are from abandoned historic mining and milling sites. These metals and sediments affect the waters of
the South Fork Coeur d'Alene River and its tributaries. Sediments and heavy metals have been carried by
the streams into the lower Coeur d'Alene River and Lake Coeur d'Alene.

Domestic sewage disposal has been a problem in the Silver Valley. Wastewater treatment facilities
operate at Mullan, Page and Smelterville. The Smelterville and Mullan facilities are relatively small
(approximately 300,000 gpd), but the Page facility is very large treating 3.250,000 gpd. Infiltration into
the collector system is believed to be the cause of the large waste stream. Biosurveys completed by EPA
in 1986 (Homig et. al., 1988) and more recently by DEQ indicate that the river is organically enriched by
an outfall immediately upstream of the Pine Creek confluence. The Page discharge is believed to be
responsible for this impact to the river. Departures from bacteria standards have not been observed in this
reach in recent years. Earlier reports of high bacteria counts were attributed to upsets of the Page and
Smelterville facilities.

Discharge of untreated domestic wastewater into the Burke Canyon reach of Canyon Creek is a
concern. Approximately fifty homes discharge directly to the stream or to inadequate on-site wastewater
disposal systems. The impact to the stream is currently believed to be minor due to the current high
metals concentrations, direct sunlight and high oxygenation character of the stream in this reach. A
remedy to this situation is being sought. Families discharging directly to the stream or to inadequate
disposal systems have low or fixed incomes. Their homes are typically of low value. Installation costs of
adequate treatment systems would likely be unaffordable to these families. Treatment system costs
would, in most cases, be a large percentage of the value, if not more valuable, than the homes they would
serve. The problem of sewage discharge to Canyon Creek will require a large subsidy by the government
for a solution.

Sedimentation and channelization of the river have caused a large decline of pool structure
between the Canyon Creek and Pine Creek confluences. Natural deposition zones in the low gradient
reaches of Smelterville, Eliabeth Park and Osbum Rats were dammed for tailings impoundment early in the
century. Similar use was made of the Woodland Park Flats reach of Canyon Creek. Sedimentation of
these areas was accelerated by mining impacts, but also by impacts of road construction and deforestation
resulting from timber harvest, development of the towns, forest fires and smelter emissions. The result
of these impacts has been the loss of critical pool habitats from the river.

Long reaches of the river have been channelized to afford protection to the Interstate and other
road beds and to homes and businesses. During the channelization, the river was not provided a
concentrated low flow channel, and pool structure was not reestablished. After channelization riparian



vegetation has not been permitted to reestablish. The result is long reaches of the river which are wide
and shallow. These reaches are devoid of riparian vegetation functional in shading and the contribution
of large organic debris. These reaches contain very limited pool habitat.

Sediment loads from historic mine and mill sites are generally fine materials from silts to coarse
sands. Cobble size material is generally responsible for the pool filing which has occurred. The cobble
materials have moved into the main channel in excess, as a result of road establishment and the
deforestation of large areas of the South Fork watershed. These activities have compressed the
hydrographs of the high flow events, increasing stream velocities to levels that can mobilize large cobble
materials into and along the main channel. In order to recover trout fisheries in the reach of the South Fork
between the Canyon Creek and Pine Creek confluences, the problem of pool habitat loss and riparian
vegetation loss must be addressed. These sedimentation problems, in addition to metals impacts, limit the
trout populations.



APPENDIX B

APPLICABLE WATER QUALITY STANDARDS

The South Fork of the Coeur d'Alene River, between Canyon Creek and the confluence with the
North Fork, has been designated as water quality-limited. The pollutants of concern are heavy metals,
particularly cadmium, lead, and zinc. Within the State of Idaho, water quality standards are published
pursuant to Section 39-105 of the Idaho Code. Authority to adopt rules, regulations, and standards as are
necessary and feasible to protect the environment and health of the citizens of the State is vested in the
Board of Health & Welfare pursuant to Section 39-107, Idaho Code. Through the adoption of water quality
standards, Idaho has defined the beneficial uses to be protected in each of its drainage basins and the
criteria necessary to protect these uses.

Segments of Concern

The South Fork Coeur d'Alene River consists of two segments in Idaho's Water Quality Standards
and Wastewater Treatment Requirements (IDAPA, 16.01.02000). The South Fork Coeur d'Alene River
consists of two segments in Idaho's Water Quality Standards and Wastewater Treatment Requirements
(IDAPA, 16.01.02110). Segment PB-130S includes the source to Daisy Gulch. Segment PB-140S
encompasses the reach from Daisy Gulch to the mouth. This segment contains two Waterbody Index
segments: Daisy Gulch to Canyon Creek, a part of (17010302-11) and Canyon Creek to the mouth
(17010302-1). Canyon Creek consists of one segment in the standards (PB-121-S). The impaired segment
of Canyon Creek is from Gorge Gulch to the mouth (17010302-15). Canyon Creek from its source to
Gorge Gulch (17010302-15) is supporting its uses. Ninemile Creek is designated PB-142-S in the
standards. The impaired reaches in the Ninemile Creek watershed are Ninemile Creek, East Fork
confluence to mouth (17010302-16) and the East Fork Ninemile Creek, source to mouth (17010302-17)
Pine Creek is designated in the standards as (PB-146S). The impaired segments in the Pine Creek
Watershed are Pine Creek, East Fork confluence to mouth (17010302-2) and the East Fork Pine Creek,
headwaters to Pine Creek (17010302-4). Government Gulch is designated segment PB-145S in the
standards. Government Gulch, source to mouth is 17010302-6. Terror Gulch is not designated in the
standards and has been assigned Waterbody Index number, 17010302-18. Moon Creek is not listed in the
standards. It has a Waterbody Index number of 17010302-7.

The 1992 Idaho Legislature (Senate Concurrent Resolution 133) clarified the standards effectively
defining segment PB-130S as the reach from the headwaters to Daisy Gulch. That portion of the segment
formerly in PB-130S (Daisy Gulch to Mullan, approximately 2.5 miles) has not been listed as water quality-
limited. EPA disapproved the change to the Idaho water quality standards and is currently in the process
of promulgating a standard consistent with the earlier definition of PB-1 SOS. Site specific studies currently
underway address the metals levels protective of resident species in both PB-1 SOS and that part of PB-
140S above the Canyon Creek confluence. The results of the study should permit a more scientifically
defensible definition of the segment boundaries.

Beneficial Uses Affected

Designated beneficial uses for the South Fork are found in Idaho's water quality standards (IDAPA
16.01.2110). Segment PB-1 SOS is protected for domestic water supply, agricultural water supply, cold
water biota, salmonid spawning, primary and secondary contact recreation uses. Segment PB-140S is
protected for agricultural water supply and secondary contact recreation uses. Cold water biota and
primary contact recreation are "protected for future use" providing an intent of protecting these uses as
they recover.
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The monitoring and load estimations developed for the Silver Valley Trustees makes possible a
more accurate estimate of the nonpoint source versus point source metal loads contributed to the South
Fork Coeur d'Alene River (Table II and III). Some point discharges, as that of Lucky Friday and the
ASARCO Galena mine, were not measured directly. These were estimated from the upstream and
downstream stations bracketing the Lucky Friday discharge and the Lake Creek discharge for the ASARCO
mine. Since these stations measure both the point discharge and nonpoint source contributions to these
reaches, the method likely over estimates the contribution of the point discharges. The total load for the
river was taken at the lowest station located on Smelterville flats. Using loads at this point ignores the
Pine Creek contribution, which would be primarily nonpoint source. The contribution of heavy metals by
the three municipal wastewater treatment facilities was ignored as well, but these would be rather small.
The estimates made for both high and low flow conditions indicate that 96 per cent of the load is from
nonpoint sources while 3 per cent is from permitted point discharges.

The Trustees monitoring indicate the metals are associated with different fractions of the sample.
Lead is primarily associated with the suspended solid fraction. The largest loads of lead were found during
the high flow events. During these periods, active bank cutting and the erosion of tailing piles is common.
Cadmium is partitioned more evenly between the suspended load and the dissolved load. Zinc is primarily
carried in the dissolved load. During low flow, heavy metals concentration in the waters is higher. During
high flow events, a large portion of the load is associated with the suspended solids. Metals
concentrations are lower in the samples, but due to the higher flows, total metals loads are much higher.
Most of the sediment load is transported during the high flow events. The results of the recent monitoring
indicated that the largest loads to the waters of the South Fork above the Superfund site were supplied
from two tributaries and a local aquifer closely connected with the river. The metals loads are supplied
from Canyon and Ninemile Creeks as well as the area above the Big Creek narrows which once made up
the impoundment of the Osburn tailings dam.

Metals loading data have been developed for Canyon Creek, Ninemile Creek and the South Fork
between Wallace and Elizabeth Park (Tables VII-IX). These data were developed from the high and low
flow sampling completed for the Silver Valley Trustees (McCulley, Frick and Gilman, 1991b; McCulley.
Frick and Gilman, 1992). Loading data have been developed for the Superfund Site (McCulley, Frick and
Gilman, 1991 a). Loads during the high flow period were larger and predominantly in the suspended
fraction. During low flow, loads were smaller and predominantly in the dissolved fraction. Metals
concentrations were highest during low flow.

Metals loading to Canyon Creek occurred at high flow in two locations (Table VII). A large load
entered the river immediately downstream of the Tamarack Mine Site. The mine drainage from the
Tamarack Mine was monitored. The load from the mine drainage was a small percentage (11.4%) of the
load accumulation measured below the mine. The loading to the reach below the mine during low flow
was a small percentage of the high flow loading, suggesting a runoff dependent loading mechanism. The
largest metals load contributed to Canyon Creek was to the reach between the Formosa Mine adit and the
constriction of the valley below Woodland Park. A tailings dam impounded the creek over this reach during
the early part of the century. The dam was eventually breached by flood events. The flat which flanks
Canyon Creek through this reach is a mixture of native alluvial materials and mine tailings deposited behind
the tailings dam. The reach contributed large loads during high stream flow most likely from bank erosion
and entrainment of materials stored on the alluvial flat. Metals loading was lower but still substantial from
this reach during low flow. The stream flow gauging during the high flow event appeared to be in error
for the upper reaches of Canyon Creek. For this reason, a complete analysis of loading to Canyon Creek
is not possible from this data.

Metals loading from Ninemile Creek was predominantly located in the East Fork of Ninemile Creek
(Table VIII). The two largest areas of metals loading were at or immediately downstream of the Interstate-
Calahan and Success Mill sites. At the Interstate-Calahan Mill site, the creek flows at the base of a large
pile of flotation tailings. A large gully has developed in the tailings pile. The gully mouth discharges
directly into the creek. Near the Success Mill site the creek is eroding the base of a large pile of jig tailings.



The criteria for support of secondary contact recreation use is given in the Idaho Water Quality
Standards and Wastewater Treatment Regulations as 800 fecal coliform per 100 ml, 400 fecal
collform/100ml in no more than 10% of the samples and/or a geometric mean of 200 fecal coliform/100ml
for more than five samples (IDAPA 16.01.02250,01.b.).

The existence of cold water biota use in parts of the South Fork Coeur d'Alene River (segments
1515 and 1516) indicates the application of fresh water biota metals and arsenate criteria as well as the
narrative sediment criteria (IDAPA 16.01.02200.07.).
The pertinent metals criteria assume a hardness of 75. These metals and arsenate criteria include:

Lead - 2.2 ug/L
Cadmium - 0.9 ug/L
Zinc - 83.1 ug/L
Arsenate - 190.0 ug/L
Mercury - 0.12 ug/L
Copper - 9.2 ug/L

The narrative sediment criteria would be interpreted in terms of draft sediment criteria protecting:

Salmonid sight feeding - 50 NTU above baseline instantaneous
25 NTU above baseline for ten days

Salmonid habitat - No statistically demonstrable alteration in
residual pool volumes below the volumes
of appropriate reference stream reaches.

Partial recovery of the cold water biota in the South Fork Coeur d'Alene River and some of its
tributaries despite exceedences of fresh water biota toxic criteria suggests these criteria may be overly
protective for these waters. The river is not attaining fresh water biota toxic criteria for lead, cadmium
and zinc below the Canyon Creek confluence. Some tributaries exceed these criteria as well (McCulley,
Frick and Gilman, 1992). In spite of the exceeded criteria, components of the fresh water ecosystems
exist in the river and some of its tributaries. These observations are not sufficient reason to abandon the
fresh water biota toxic criteria for metals as interim water quality goals. These observations indicate that
a site specific study is needed to determine the
metals criteria for the waters and biota of this system. Such criteria would need to be adopted into the

water quality standards.



APPENDIX C

AVAILABLE MONITORING DATA

A considerable volume of water quality data has been collected on the South Fork Coeur d'Alene
River and its tributaries. It is not possible or appropriate to compile all these data in this document. This
task has been completed by Horning, Terpening and Boque (1988) and Savage (1986). Representative data
which documents the heavy metals contamination problem is provided (Table I).

Early Data

Data developed by several water quality studies conducted in the Coeur d'Alene Basin between
1972 and 1986 has been compiled by Hornig, Terpening and Bogue (1988). These studies indicate that
point source controls which were imposed during the 1970's have improved water quality with respect to
heavy metals contamination. Metals resistant macroinvertebrate fauna are now using the river substrates.
Fish populations have also improved in the river between Mullan and Wallace (Hartz, 1993). These
observations suggest the river has experienced a measure of water quality improvement but has not
reached the point of fully supporting its beneficial uses.

The representative water quality data provided in Table I illustrates many of the water quality
problems which continue in the river. Heavy metals are elevated in the river above the Bunker Hill
Complex. The primary sources of these metals are the Ninemile and Canyon Creek tributaries which join
the river at Wallace. The central impoundment area (CIA) in the Bunker Hill Complex together with metals
inputs from Bunker and Silver King Creeks increase cadmium and lead concentrations in the river. Leaks
from the CIA are a major source of metals but mine drainage and tailings along Bunker and Silver King
Creeks increase the metals contamination problem. These data suggest that the remaining contamination
problems are primarily nonpoint and are located along Ninemile, Canyon, Bunker and Silver King Creeks.

Cadmium levels exceed the levels necessary to support the agricultural water supply use even
above the Bunker Hill Complex. This interpretation is based on the fact that drinking water standards are
exceeded. The water requirements of livestock would not be too far different from that of humans. Metals
toxic to humans should have a similar affect on the health of livestock. The data indicate the lead,
cadmium and zinc fresh water biota critena are exceeded at all the South Fork Coeur d'Alene River stations
including the station above the upstream boundary of the Superfund site.

The data provided in Table I was developed eight years ago. Subsequent biological monitoring
(Holland and Rabe, 1992) and observations suggest water quality has improved in the river and its
tributaries. More recent water quality monitoring funded by the Silver Valley Natural Resource Trustees
confirm the improvement (McCulley, Frick and Gilman, 1992){Tables II-IX), but indicate water quality is still
impaired by metals.

Data Developed for the Silver Valley Trustees

More recent water quality monitoring was designed by the Trustees to identify the sources of
heavy metals upstream of the Superfund site. The monitoring was completed at a large number of sites
on the river and its tributaries. The samples were collected and flows measured once during the peak flow
event and once during base flow conditions. A single river station was located on the Superfund site.
Since the monitoring was conducted during two specific and brief periods, the data on flows and metals
concentrations provide a snapshot of the metals loading of the system. In spite of this limitation, these
data provide the best current load estimates. The load estimates are adequate for the preparation of an
interim water quality remediation plan and the location of demonstration load reduction projects.



Of the designated tributaries, only Bear Creek is protected for the full range of beneficial uses like
PB-130S. The other tnbutanes are generally protected for agricultural water supply and secondary contact
recreation. Canyon Creek, Ninemile Creek, Big Creek, Lake Creek and Shield Gulch are protected for
domestic water supply, cold water biota, salmonid spawning and primary contact recreation "above the
mining impacts area." Cold water biota has the further designation of "protected for future use. Pine
Creek is protected for cold water biota and salmonid spawning as well as agricultural water supply and
secondary contact recreation. Domestic water supply and pnmary contact recreation are "protected above
the mining impact area."

Agricultural water supply and secondary contact recreation are designated beneficial uses for the
reach of the river between Daisy Gulch and the mouth. Idaho's 1988 Water Quality Status Report and
Nonpoint Source Assessment (1989) reports the status of these designated uses. Segment 1516 (Mullan
to Osburn) is reported as not supporting agricultural water supply criteria and only partially supporting
secondary contact recreation. Segment 1515 (Osburn to the mouth) is reported as not supporting
agncultural water supply or secondary contact recreation. These determinations were linked to high metals
levels, which are believed to affect livestock watering and high bacteria counts in the lower river believed
to affect secondary contact recreation.

The beneficial use designations currently in place for the South Fork Coeur d'Alene River were
adopted in 1980 from technical assessments prepared in 1978 and 1979. Professional judgement of state
water quality and fisheries personnel as well as biological and water quality monitoring results (Hornig et.
al., 1988; McCulley, Frick and Oilman, 1992) indicate that the river and its tributaries have improved. A
fishery exists in the reach of 1516 between Mullan and Wallace. Migration of fish through segments 1515
and 1516 has been noted by the Idaho Department of Fish & Game. Studies by Hornig and his associates
(1988) by Rabe and his associates and DEQ indicate that macroinvertibrate communities, which are a major
fish food source, are recovering to some extent in the river and its tributaries. Salmonid species are
migrating through and on a limited basis using habitat in the water quality limited segments. This improved
water quality and its reflection in the expansion of biotic communities has been attributed to regulation of
point discharges and the closure of many mining operations, as a result of low metals prices.

EPA regulations at 40 CFR 130 state that existing uses are those uses actually attained in a water
body on or after November 28, 1975, whether or not they are included in the water quality standards. The
documented recovery of some biotic communities of the South Fork Coeur d'Alene River and its tributaries
indicate that at least a limited cold water biota use exists. A more accurate beneficial use assessment was
made as part of a use attainability assessment (Hartz, 1993). In the interim, sufficient information
indicates cold water biota should be considered a protected use for the purposes of the water quality
remediation process. Protection of this use where it recovers in the surface waters of the Silver Valley has
been interpreted as the intent of the "protected for future use" language of the water quality standards
(IDAPA 16.01.02100). Recovery of cold water biota use is the stated goal of both the Clean Water Act
(fishable and swimmable goal) and the implied goal of the trustees of the State Natural Resource Damage
trust Fund (McCulley, Frick and Gilman, 1992).

Applicable Water Quality Criteria

Protection of agricultural water supply is through the narrative criteria prohibiting hazardous or
deleterious materials. Cadmium and lead are present in the water column of the river and its tributaries
at levels which are hazardous or deleterious to livestock. The rationale for this determination is that the
major agncultural use of the waters is livestock watering. The effect of toxic heavy metals on cattle would
be quite similar to that on humans. The hazardous and deleterious materials criterion is interpreted by DEQ
in terms of the drinking water criteria for heavy metals. Maximum allowable concentrations of lead, 15
ug/L, and cadmium, 5 ug/L (IDAPA 16.01.02250.03.3.).



Springs along the base of this pile indicate the percolation of water through the pile and its discharge to
the stream. The metals loading from both the Calahan and the Success tailings piles were very large during
high water conditions. During low flow conditions, the loading was 12% of that during high flow. Between
the Interstate-Calahan and Success metals load contribution was a smaller but substantial load. The load
was reduced during low flow conditions, but not to the same degree as those from the tailings piles
suggesting the source of the load behaves as a point discharge as from an adit or a tailings impoundment.
The load appears to result from a spring that issues from the base of an earthen berm impounding tailings
at the Rex Mill. The spring and stream formed at the base are deeply colored with precipitated ferric iron
suggesting the transport of soluble metals. Below the Success Mill site, tailings washed down from the
sites above have been perched along the banks of the East Fork and Ninemile Creeks. These tailings
continue to supply significant metals loads during high water conditions and smaller loading during low
water conditions.

The South Fork Coeur d'Alene River between the Canyon Creek confluence and Elizabeth Park has
a complex loading pattern (Table IX). The largest loads enter from Canyon and Ninemile Creeks.
Approximately two miles below Wallace the gradient of the river decreases and it enters a broad alluvial
flat which stretches downstream to the Big Creek narrows. A tailings dam impounded the river near Osburn
early in the century forming a pool over a large portion of the alluvial flat. Mine waste settled behind the
dam onto land which now comprises the alluvial flat. The materials on this flat are a mixture ranging from
native alluvium to jig and flotation tailings. Analysis of the quantity of water crossing this reach in the river
indicates the river has a close hydraulic connection to the shallow local aquifer. As the river enters the
flat, both water and metals load are lost from the stream presumably to the aquifer. The hydraulic and
metals loading of the aquifer was greatest during high water conditions and was lower but measurable
during low water conditions. As the river valley constricts near the Big Creek narrows, the aquifer
discharges to the stream. The load lost to the aquifer re-enter the river together with a large additional
load of metals contamination. The source of the additional load is undetermined. The data is insufficient
to resolve the source(s). Jig and flotation tailing comprise a large portion of the material deposited in the
alluvial flat. Additional metals load may be dissolved from the alluvial matrix. Three mine waste treatment
pond's tailings dams flank the river along this reach. Any one or all of these might also be the source of
some additional load. Surface discharge from these treatment pond complexes either do not occur or are
responsible for insignificant loads. The high pH of these ponds would indicate that little metal escapes
them. Low flow condition data supports the general concept of metals load loss to the shallow aquifer
followed by a net gain in metals load as water re-enters the river near the Big Creek narrows. The low flow
monitoring was completed with additional stations. The added resolution of the low flow data permitted
the identification of two additional valley alluvium systems between Osburn and Elizabeth Park which
contributed metals loads to the river.

The metals load of the river is roughly doubled as it traverses the Bunker Hill Superfund Site. The
proportions of zinc to cadmium to lead remain fairly constant in the river and its tributaries above the
Superfund Site. In the reach traversing the Superfund Site, the proportion of lead increases in relation to
zinc and cadmium. Assessments developed for the Superfund Site feasibility study (McCulley. Frick and
Gilman, 1991 a) identifies the CIA and mine wastes deposited in Smelterville Rats as the major metals
loading sources. The, Smelterville Flats reach of the river was impounded during the same period as the
lower Canyon Creek and Osbum reaches were impounded. Smelterville Rats is covered to a considerable
depth with a mixture of alluvium and mine wastes. The remedial investigation has documented in detail
a close connection between the river and the shallow aquifer as well as the metals loads exchanged
between them.

The recent monitoring data at high and low flow indicated exceedence of the interim fresh water
biota toxic criteria for lead, cadmium and zinc below the Canyon Creek confluence with the South Fork
Coeur d'Alene River through the remainder of its course. Above this point, criteria are exceeded near
Mullan for a short reach. Ninemile, Canyon and Moon Creeks are exceeding the metals criteria under high



and low flow conditions. The other upper South Fork Coeur d'Alene River tributaries do contribute some
metals to the river, but at concentrations not exceeding the fresh water biota criteria (Rgures 1 and 2).

The Silver Valley Trustees sponsored study did not address metals concentrations and loading from
Pine Creek. Eleven mills operated in the watershed of the East Fork of Pine Creek and abundant visual
evidence of tailings erosion is present. A designed monitoring program has been implemented on Pine
Creek. Since the erosion of tailings deposits during high flow events is suspected, a monitoring of high
and low flow conditions was required immediately with additional monitoring likely necessary dependent
on the results. These data were used to estimate metals loading from Pine Creek (Harvey. 1996).

Pine Creek Monitoring Data

Estimates of metals loads from Pine Creeks and its tributaries indicated that metals loading is very
low under low flow conditions and only moderate under the bank full conditions typical of snowmelt
conditions (Rgure 9). Under high flow conditions, Denver, Highland and Nabob Creeks supply the largest
metals loads. Subsequent to the monitoring effort in the Pine Creek watershed, three large discharge
events, triggered by rain on snow, dramatically illustrated the episodic metals loading which can occur from
Pine Creek. The Pine Creek watershed is the most prone to large rain on snow discharge events, because
its watershed has a large percentage of its land mass in the rain on snow elevation range of 3,300 - 4,500
feet as compared to other South Fork tributaries with metals sources. Although not quantitatively
characterized because of the technical difficulties imposed by large discharge events, it is clear that Pine
Creek loads dramatically during flood events.

Water Years 1994 and 1995 Data

Results of the two-year monitoring effort confirm the broad scale conclusions which can be drawn
from the McCulley, Frick and Oilman data set (Rgure 3). Of its tributaries. Canyon Creek yields the largest
metals loads to the South Fork, followed by Ninemile Creek, Pine Creek and Moon Creek. Government
Gulch was not monitored directly. Pine Creek tends to load metals episodically during very high flow
events, while Moon Creek is not a significant metals loading tributary. The more extensive data set
confirms the doubling of the metals load along the Superfund Site reach of the South Fork. A similar
general pattern is observed under high and low flow conditions.

Monitoring sites were strategically placed to permit a dissection of the metals loading patterns of
specific reaches of the river and its tributaries (Figure 2). A metals loading analysis of several reaches of
the South Fork and its metals loading tributaries follows.

South Fork Coeur d'Alene River above Canvon Creek

The South Fork above the Canyon Creek confluence receives moderate metals loading ( Figure 4).
The reach between Shoshone Park and the Morning Bridge loads 58 pounds per day at high flow and 30
at low flow. These are both about 1.6% of the high and low flow load to the river. The Lucky Friday Mine
discharge occurs in this reach. The discharge accounts for 2.5% of the metals load to the reach under high
flow conditions and 5.1 % under low flow conditions (Table I). The loading is likely associated with the
Morning Mine Complex, but its source is not apparent. The moderate loadings of 46 and 30 pounds
respectively in the reach below the Morning Bridge are likely associated with the Golconda Mill site, which
is the only major mining feature along this reach. The Morning discharges are located in this river reach.
The Star/Morning discharge together a total of 3.4 and 2.7 pounds per day under high and low flow
conditions (Table I). This loading is split between Canyon Creek and the Upper South Fork. Even if it all
discharged to the South Fork it would make up 5.5% and 5.3% of the high and low flow metals load in
the river above Canyon Creek. The South Fork above Canyon Creek accounts for 3.1 % of the high flow
metals load and 2.8% of the low flow metals load of the watershed.



Canyon Creek

The Canyon Creek monitoring design was developed to bracket the adit discharges in the Burke
and Mace reaches of the stream. This portion of the creek was insufficiently characterized by the earlier
data set as a result of technical problems. The reach between the Gurdy Bridge and Star Walkway yield
only residual metals loads to the stream (Figure 5). The Hercules and Tiger-Poorman Adits drain to this
reach, but the metals contribution is approximately 1 % of the total metals loading from Canyon Creek.
The reach between the Star and the Mace Bridge yields nearly 4% of the high flow and 5% of the low flow
metals load. The Star Mine does not discharge to this reach but the Hecla adit is the best known metals
source. The Standard-Mammoth reach of the creek yield 137 pounds per day at high flow and 19 pounds
per day at low flow. The high flow contribution is 14% of the high flow load. Its source is uncertain but
could be associated with temporal drainage from the Standard-Mammoth. No apparent tailings deposits
have been observed on the site. The Tamarack-Frisco-Formosa of Canyon Creek is a very large metals
loading reach. The earlier data set indicates the Formosa Reach is the primary metals loading area
(Appendix C; Table VII). The Frisco Reach has been observed to load tailings during flood events. The-
Tamarack reach contains the Tamarack adit discharge, which has been estimated to supply 29.7 pounds
per day (Appendix C; Table VII) or 3 and 8% respectively of the high and low flow metals load. The reach
also has the Gem Adit drainage which has been estimated to yield 17 pounds of metals per day (Appendix
C; Table VII) or 2 or 5% of the high and low flow metals load of the stream. The Woodland Park Reach of
Canyon Creek between the Formosa Bridge and ASARCO Bridge yields 296 and 220 pounds of metals per
day at high and low flows. This area was an in-stream tailings pond prior to 1933. Thick deposits of
fluvially deposited tailings were present in the reach as in the Formosa reach upstream. The Star Ponds
discharge is also located in this reach. The Star discharge is part of the Star/Morning discharges (Table I).
The discharges have been estimated to yield 3.4 and 2.7 pounds per day under high and low flow
conditions or 0.4% and 0.8% of the total Canyon Creek metals load under high and low flow conditions,
respectively (Table I). The Woodland Park, Formosa and Frisco reaches of Canyon Creek contribute 80%
of the high flow load and 87% of the low flow metals load of Canyon Creek. The metals load contributed
by Canyon Creek to the South Fork is 28% of the high flow load and 18% of the low flow load.

Ninemile Creek

The Ninemile Creek tributary watershed is composed of Ninemile Creek and its major tributary the
East Fork Ninemile Creek. Earlier data indicates metals contamination of the water occurs in the East Fork
and carries downstream into Ninemile Creek below the East Fork confluence (Appendix C; Table VIII).
Metals loading analysis based on the more comprehensive data (Figure 6). Indicates that metals loads are
small above the Interstate Mill Site. The Interstate-Callahan Mine Adit drainage enters this reach, but
previous assessment indicates it is a very minor metals source (Appendix C; Table VIII). The Interstate Mill
reach of the East Fork is a very large metal loader (234 pounds per day) under high flow conditions and
a significant source under low flow conditions. It accounts for nearly 50% of the metals load of the
watershed. The Interstate Mill is the primary mining feature on the reach and is the apparent source of
the metals. The reach between the Interstate and the Success Mills records a decline in metals load.
Metal may be lost to the substrate over this reach. The reach does receive Rex Creek which receives
metals from the Rex Mill Site. The Rex Mill is a minor metals source. The Success reach of the East Fork
receives another large metals input under both high and low flow conditions. The Success reach loading
is 37% of the high flow metals load and 87% of the low flow metals load. The metals source appears to
be springs in the base of the Success tailings pile. The Success Adit is located along the Success reach.
The adit has been estimated to yield approximately 2 pounds of metals per day (IDHW-DEQ. unpublished
data) or less than 1 % and 1.6% of the high and low flow metals loading respectively. The current data
indicates the only additional significant metals loading to be on Ninemile Creek between Dobson Pass Road
and the Shepherd Bridge. This loading occurs under high flow conditions. As the 1994-1995 data set was
collected, a tailings removal project occurred along the East Fork Ninemile Creek and Ninemile Creek
between Sunset and the mouth. Metals loading diagrams developed from the 1991 data set indicated



larger loadings along this reach of the East Fork and Ninemile Creek. The lessened metals loadings
observed in the 1994-1995 data set may reflect the implementation of the Ninemile Creek Tailings Removal
Action. The Ninemile Creek watershed contributes 14% of the high flow metals load and 7% of the low
flow metals load to the South Fork.

South Fork Coeur d'Alene River Wallace to Elizabeth Park

The Wallace to Elizabeth Park reach of the South Fork lies from immediately downstream of the
mouth of Ninemile Creek and the east edge of the Bunker Hill Superfund Site. The river reach between
Wallace and Silverton receives a large metals loading, 421 pounds per day at high flow and 77 pounds per
day at low flow (Figure 7). Several candidate sites have been listed to explain this loading. These include
the Hercules Mill Site, railroad loading yards and valley fill west of Wallace. In spite of testing no specific
source has been identified. Below Silverton the South Fork enters a flat area of lower stream gradient.
The stream dewaters to the valley aquifer which is closely linked to the stream. Thus, in the reach
between Silverton and Two Mile Creek, metals load is lost to the aquifer with the water. In the reach
below the valley pinches in near Big Creek and the water lost to the valley aquifer returns to the South Fork
bringing the metals load lost back into the river. Under low flow conditions the net flux of metals is into
the stream. This may be the result of recharge of the stream from the shallow aquifer. The Osburn area
above Two Mile Creek served as an early in-stream tailings pond. The area was thoroughly re-processed
during World War II. Only limited tailings deposits exist in the area. Another deposit is on the west edge
of Silverton, but it appears to have little impact on the metals load of the South Fork. The deposit is
isolated from the stream at this time. The South Fork reach between Big Creek and Elizabeth Park is again
characterized by a wider valley with an associated shallow aquifer system. In this area the river loses
metals to the river. During 1994 a dike system was developed to protect tailings in the Elizabeth Park
reach. The lack of metals input in the reach compared to the small increase resolvable in the earlier data
set (Appendix C; Table IX) may be the result of this remedial work. Moon Creek enters the South Fork in
the Elizabeth Park reach of the South Fork. Its high flow loading is 4% of the high flow loading to the
entire reach and 2.2% of the low flow loading. Although metals exceedences occur in Moon Creek itself,
its loading to the South Fork is quite small. The Silver Valley Resources permitted discharges (Coeur,
Galena and Consil) enter the upper part of the reach between Silverton and Two Mile Creek. Discharge
did not occur during water years 1994 and 1995. Thus no load was added directly to the river. Since
these are "Silver Belt" mines like the Caladay and Sunshine discharges very low metals release would be
expected. The Caladay discharge does occur to Lake Creek a tributary to this reach of the river. The
Caladay discharge was estimated at less than a pound per day or well less than a hundredth of a percent
of the metals load (Table I). The Sunshine Mine discharges to the South Fork in the Elizabeth Park reach.
The metals loading is 0.4 pounds per day under high and low flow conditions or less than a hundredth of
a percent of the high flow and low flow metals loading to the entire reach. The Wallace to Elizabeth Park
reach of the South Fork has a net metals yield to the South Fork which represents 9.4% of the high flow
metals loading and 9.2% of the low flow loading.

South Fork Coeur d'Alene River - Superfund Reach

The South Fork Coeur d'Alene River bisects the Bunker Hill Superfund Site. The metals load of the
river nearly doubles at high flow and does double at low flow as the river crosses the Superfund Site
(Rgure 8). The reach between Elizabeth Park and the county bridge near Smelterville yields the largest
load; 1,223 pounds per day under high flow conditions and 737 pounds per day under low flow conditions.
This constitutes 77% of the load to the Superfund reach and 35% of the metals load to the entire system
under high flow conditions and 68% of the Superfund reach and 41 % of the metals load to the entire
system under low flow conditions. This reach is channelized from Elizabeth Park to the Interstate 90 Bridge
west of Kellogg to accommodate Kellogg. The only metals source in this reach is Milo Creek which
Superfund documents indicate make a small metals contribution at low flow (2 pounds per day)(McCulley,
Frick and Gilman, 1991 a). The contribution of Milo Creek at high flow is probably not large. Below the



interstate bridge, metals sources include the Central Impoundment Area (CIA) seeps. Bunker Creek as
loaded by the Central Treatment Plant (CTP), when operating, the Bunker Hill Mine when the CTP is not
operating and Magnet as well as Deadwood Gulch and Government Gulch. These sources most likely
combine to yield metals to the South Fork. The CIA seeps and Bunker Creek, when the CTP is not treating
the Bunker Hill Mine discharge are most likely the major metals sources. If the Bunker Hill Mine discharge
is treated in the CTP, it constitutes a metals load of 52.2 and 70.5 pounds per day under high and low flow
conditions, respectively or 1.5% or 3.9% of the high and low flow metals loading to the CIA reach. The
Srrielterville Flats reach of the South Fork is located between the county bridge at Smelterville and the
Pmehurst Gauging Station. The reach loads 374 pounds per day under high flow conditions and 344
pounds per day under low flow conditions. The load is 23% of the load for the Superfund reach and 11 %
of the entire metals load to the river at high flow and 32% of the load to the Superfund reach and 19%
of the metals load to the entire river at low flow. The major source of metals to the river is believed to be
Smelterville Flats, which was another in-stream tailings pond prior to 1933 which was variously
reprocessed during World War II. Pine Creek enters the Smelterville Flats reach of the South Fork below
Pinehurst Narrows.

Pine Creek

Pine Creek loads an average of 155 pounds of metals to the South Fork under high flow conditions
and 25 pounds per day under low flow conditions. This load constitutes 4% of the high flow metals load
to the South Fork and 1 % of the low flow metals load. However Pine Creek had eleven mills in its East
Fork watershed and two additional mills downstream of the East Fork confluence (McNary et. al., 1996).
An earlier water quality study indicated that the Pine Creek sources load metals episodically during large
flood events (Harvey, 1996). Mill sites as the Lower Constitution, Douglas, Highland Surprise, Nevada
Stewart, Hilarity, Denver, Liberal King and Amy-Matchless yield large amounts of tailings during large
discharge events. Earlier studies indicate Highland Creek and Denver Creek yield the most metals to the
East Fork Pine Creek under normal flow conditions (Figure 9; Harvey, 1996). Highland Creek yielded 40
pounds per day under high flow conditions and 22 pounds per day under low flow conditions (Appendix
C; Table X). Highland Creek receives metals from the Highland Surprise, Sydney and Nevada Stewart Sites.
Denver Creek yielded 24 pounds per day under high flow conditions and 12 pounds per day under low flow
conditions (Appendix C; Table X). Denver Creek receives metals from the Hilarity, Little Pittsburg and
Sydney Sites.

In summary metals loads can be ascribed to specific reaches of the South Fork Coeur d'Alene River
and some of its tributaries. Most often the metals source can be associated with a feature of past mining
activities. The permitted point discharges constitute a very small percentage of the metals loading to the
entire system and even to the reaches where these discharge. Unpermitted point discharges are also a
small percentage of the overall load although they may be a larger percentage of the metals load to the
reach in which these discharge. The nonpoint sources constitute approximately 90% of the metals yield
to the watershed. In order to address metals impairment of the South Fork and its tributaries these
nonpoint sources must be addressed.

Parameters of Concern

The primary water quality parameters of concern depend on the beneficial uses to be protected.
In terms of agricultural water supply, cadmium is the principle heavy metal of concern. Cadmium
concentrations exceed levels believed to be deleterious to livestock watering. In some tributaries lead
concentration exceed the drinking water criteria.

The stated goal of the Clean Water Act is to make waters "fishable and swimmable" and in a
similar vein the Silver Valley Trustees have set a goal of "providing for natural redevelopment of fish and
wildlife habitat." These statements both imply an intent to recover cold water biota use. Cold water biota



support triggers the fresh water biota toxic criteria for heavy metals as interim criteria. In this case lead,
cadmium and zinc, which all exceed these criteria, are the water quality parameters of concern. In
addition, sedimentation caused by mining induced erosion must be addressed.

Earlier reports suggests that fecal coliform bacteria levels exceed criteria supporting secondary
contact recreation in the river. The cause of these levels has been ascribed to sewage treatment plant
impacts. Records indicate overloading and bypass of sewage treatment facilities during high flow periods.
These bypasses released fecal coliform in high levels to the river. Improvements in disinfection process at
the Smelterville facility and the elimination of bypass devices at the Smelterville and Page facilities have
remedied exceedences of fecal coliform standards.

Based on the following assessment, the heavy metals lead, zinc and cadmium are pollutants of
concern. Sediment is also an important pollutant of concern. Fecal coliform bacteria have been a pollutant
of concern in the past.

8



Figure 1.

SF CdA River
ToUi M.UU la«d AwMI

KghRow



Figure 2. S.F. Coeur d'Alene River
Water Monitoring Station

4 6 Miles
Water Monitoring Site



Table II. Percent Metals Load: Point Discharges vs. Nonpoint
Sources - estimated at high flow.

Zn(lb/d> Cd(lb/dl

Total Metals Loads at Selected Sites:

SF Cd'A River at
Smelterville Flat
(SF-8) 4896.9 25.1
SF Cd'A River
above the
Superfund Site
(SF-2) 2492.1 12.3
SF Cd'A River
above Canyon Cr.
(SF-125) 200.7 0.8
Canyon Creek
(CC-10) 849.3 5.5

Pb(lb/dl

204.8

89.3

21.1

32.0

Total(lb/dl
Point Discharges:
Canyon Cr.

StarfMorning
(HERC-1)
Tamarack
(TAM-1)
Gem
(GEM-1)
Star/Morning
(SPTP-1)

Nmemile Cr
Interstate
(IC-1)

Lake Creek
ASARCO Galena
(LC-1)

SF Cd'A River
Lucky Friday
(SF 105)
(SF-100)
Morning
(MORN-1)
Caladay
(DC-1)
Sunshine
(SUN-1)
Bunker Hill
Page WWTP &.

Smelterville WWTP

93.8

29.4

17.0

8.1

0.5

2.1

6.6

0.4

0.2

6.0
-
-

1.0

0.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
-
-

12.4

0.1

0.0

0.2

0.1

0.3

1.0

0.0

0.0

0.1
-
-

107.2

29.7

17.0

8.3

0.6

2.4

7.6

0.4

0.2

6.1
(?)
2.1

5126.8

2593.7

222.6

858.0

Sources: McCulley, Frick and Gilman, 1991 a; McCulley, Frick and Gilman, 1991b.
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Percent Point Source:

SF Cd'A River above
Smelterville Flat: 181.6/5126.8 = 3.5%

96.5% Nonpoint Source

Superfund Site: 179.5/2595.7 = 6.9%
93.1 % Nonpoint Source

Canyon Creek: 8.0/222.6 = 3.6%
96.4% Nonpoint Source

Canyon Creek: 162.2/858.0 = 18.9%
81.1% Nonpoint Source
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Table III. Percent Metals Load: Point Discharges vs. Nonpoint Sources - estimated at low flow.

Zndb/d) Cdllb/d) Pb(lb/dl Totaldb/dl
Point Discharges:
Canyon Cr.

Hercules
(HERC-1)
Tamarack
(TAM-I)
Gem
(GEM-1)
Star/Morning

(SPTP-1)
(WPSEEP-1)

Ninemile Cr
Interstate
(IC-11

Lake Creek
ASARCO Galena
(LC-1)

SF Cd'A River
Lucky Friday
(SF 105)
(SF-100)
Morning
(MORN-1)
Caladay
(DC-1)
Sunshine
(SUN-1)
Bunker Hill
Page WWTP &
Smelterville WWTP

0.39

5.55

18.61

6.24
3.82

2.16

0.20

2.16

0.41

0.20

5.77
-
-

0.00

0.03

0.01

0.03
0.04

0.01

0.00

0.01

0.00

0.00

0.03
-
-

0.04

0.04

0.05

0.19
0.17

.01

0.02

0.04

0.03

0.01

0.04
-
-

0.83

5.62

18.67

6.46
4.03

2.18

0.22

0.83

0.44

0.21

5.84
2.50
2.10

Total Metals Loads at Selected Sites:

SF Cd'A River at
Smelterville Flat
(SF-8) 1369.05 5.92 10.05 1385.02
SF Cd'A River
above the
Superfund Site
(SF-2) 672.09 4.56 4.85 681.50
SF Cd'A River
above Canyon Cr.
(SF-125) 39.54 0.10 1.44 41.08
Canyon Creek
(CC-10) 345.67 1.79 5.00 352.45

Sources: McCulley, Frick and Oilman, 1992; McCulley, Frick and Oilman, 1991b.
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Percent Point Source:

SF Cd'A River above
Smelterville Flat: 49.93/1385.02 = 3.6%

96.4% Nonpoint Source

Superfund Site: 45.33/681.50 = 6.7%
93.3% Nonpoint Source

Canyon Creek: 1.27/41.08 = 3.0%
96.7% Nonpoint Source

Canyon Creek: 35.61/352.45 = 10.1%
89.9% Nonpoint Source
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Table XI. Average metals loads of stream reaches where remedial work has been completed and calculation of average project
effectiveness in metals reduction (Raw data in attached tables)

Interstate Mill
High Flow Conditions

ENM-4
Total Cd, Pb&Zn(lb/d)

spr93 13623
Project implementation fall 1993
spr94 137.92
spr 95 236 47
spr96 31137

Average Effectiveness = 588.4-1702 5
5884

Low Flow Conditions

ENM-4
Total Cd, Pb&Zn(lb/d)

fall 93 710
Project implementation fall 1993
fall 94 42 39
fall 95 38.65
fall 96 42 09

Average Effectiveness = 1473.6-1441.8
14736

ENM-5
Total Cd, Pb&Zn (Ib/d)
1979

3374
870

1365

11644/1979 =

104 18/3374 =
227 77/8 7 =
29772/1365 =

% reach metals gain

588 4%

308.7%
2618%
2118%

0%

ENM-5
Total Cd, Pb&Zn (Jb/d)
0 45 = 6 65/0.45

320
219
274

22%

39 19/3 20
3646/2.19
31 8/274

% reach metals gain

1473.6%

1224.7%
1664.8%
1436.1%



Success Mill
High Flow Conditions

ENM-2
Total Cd, Pb&Zn(lb/d)

spr93 16539
Project implementation fall 1993
spr94 3501
spr95 395.8
spr 96 644 7

Average Effectiveness = 66,7 - 79.8 =
66.7

Low Flow Conditions

ENM-2
Total Cd, Pb&Zn(lb/d)

fall 93 1614
Project implemented late fall 1993
fall 94 126 87
fall 95 86.32
fall 96 126.81

Average Effectiveness = 144.1 - 148.2
1441

ENM-3
Total Cd, Pb&Zn (Ib/d)

992

1820
1776
5184

66 19/99 2 =

168 1/182.0 =
2182/1776 =
1262/5184 =

0%

ENM-3
Total Cd, Pb&Zn (Ib/d)

6.61 = 9.26/661

4450
30.57
7160

-2

82.37/44 50
55.75/30.57
5521/71.60

0%

% reach metals gain

66 7%

92 4%
1229%
24 3%

% reach metals gain

144 1%

185.1%
182.4%
77.1%

Elizabeth Park Project
Low Flow Conditions

LizPk l(Downst)
Total Cd, Pb&Zn(lb/d)

fall 93 90.30
fall 94 project in progress
fall 95 764 8
fall 96 577.62

Average Effectiveness = 26.4 - T-
26.4

Liz Pk 2 (upst)
Total Cd, Pb&Zn (Ib/d)
70.1

7582
711.4

20.2/70.1

6.6/758.6
-13378/711.4

100%

% reach metals gain

28.8%

+0.9%
-18 8%



Ninemile Creek Removal
High Flow Conditions

NM-1
Total Cd, Pb&Zn(lb/d)

spr94 556.5
Project implemented fall 94 and spr-summer 95
spr95 376.6
spr 96 700.0

Average Effectiveness = 59% - 3.7
59%

Low Flow Conditions

NM-1
Total Cd, Pb&Zn(lb/d)

fall 94 135.9
fall 95 69.1
fall 96 117.3

Average Effectiveness = 7.1 - (-14)
7.1

ENM-2
Total Cd, Pb&Zn (Ib/d)

350.1 = 206.4/350.1

395.8
644.7

-19.2/395.8
55.4/644.7

93.7%

ENM-2
Total Cd, Pb&Zn (Ib/d) .

126.9 = 9.0/126.9
86.3 = -17.8/86.32
126.8 = -9.5/126.8

100%

% reach metals gain

59%

-4.8%
8.5%

% reach metals gain

7.1%
-20.6%
-7.5%



Table IV. Total Metals Load Contribution at High Flow.

Tributary Zn(lb/d) Cd(lb/dl Pb(lb/dl Total(lb/dt % SF-2

SF Cd'A River above
Daisy Gulch (SF-1) 4.9 0.0 0.7 5.6 0.2

SF Cd'A River above
Canyon Creek (SF-125)

Canyon Creek (CC-10)

EF Nmemile Creek
(ENM-10)

Nmemile Creek (NM-10)

Lower Nmemile Creek
(NM-10)-(ENM-10)

Placer Creek (PC-1)

Daly Gulch (DC-1)

Lake Creek (LC-1)

Revenue Gulch (RG-1)

Shields Gulch (SG-1)

Nichols Gulch (NG-1)

Two Mile Creek (TWO-1)

McFaren Gulch (MCFG-1)

16

200.7

849.3

410.2

508.0

97.8

9.5

0.2

2.1

0.2

0.5

0.1

0.6

2.9

0.8

5.5

1.5

2.3

0.8

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

21.1

32.0

8.1

11.3

3.2

1.4

0.0

0.3

0.0

0.1

0.0

0.1

0.3

222.6

886.8

419.8

521.6

101.8

11.0

0.2

2.4

0.2

0.6

0.1

0.7

3.2

8.6

34.2

16.2

20.1

3.9

0.4

-

0.1

-

-

-

-

0.1

4.3

17.3

8.1

10.2

2.0

0.2

-

-

-

-

-

-

0.1



Tributary

Terror Gulch (TG-1)

Big Creek (BC-1)

Moon Creek (MC-1)

Montgomery Creek (MG-1)

Tributaries Load (SF-1251 +
(CC-10) + (ENM-10) + (NM-10) -
ENM-10) + (PC-1) + (DC-1) +
(LC-1 ) + (RG-1 ) + (SG-1 ) + (NG-1 )
+ (TWO-11 + (MCFG-1 ) + (TG-1 )
+ (BC-1 J-HMC-D + (MG-1)

Unaccounted (Aquifer)
contribution

SF Cd'A River above
Superfund Site (SF-2)

SF Cd'A River at
Cn-ioltnrv/illa Plate;

Zn(lb/dl

0.3

22.8

9.1

1.2

1607.5

886.8'

2494.1

4896.9

Cd(lb/d)

0.0

0.2

0.0

0.0

8.9

3.4'

12.3

25.1

Pb(lb/d)

0.0

3.4

0.3

0.2

41.7

47.8'

89.3

204.8

Total(lb/d)

0.3

26.4

9.4

1.4

1658.1

937.8*

2595.7

5126.8

% SF-2 % sr-o

1.0 0.5

0.4 0.2

0.1

63.9 32.3

36.1 18.3

100.0 50.6

197.5 100.0

' Calculated value

Source: McCulley, Frick and Oilman , 1991a.
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Table V. Total Metals Load Contribution at Low Flow.

Tributary

SF Cd'A River above
Daisy Gulch (SF-1)

SF Cd'A River above
Canyon Creek (SF-125)

Canyon Creek (CC-10)

EF Ninemile Creek
(ENM-10)

Ninemile Creek (NM-10)

Lower Ninemile Creek
(NM-10)-(ENM-10)

Placer Creek (PC-1)

Daly Gulch (DC-1)

Lake Creek (LC-1)

Revenue Gulch (RG-1)

Shields Gulch (SG-1)

Nichols Gulch (NG-1)

Two Mile Creek (TWO-1)

Terror Gulch (TG-1)

Zn(lb/dl

1.47

39.54

312.94

75.72

97.37

21.65

0.74

0.20

0.20

0.26

0.02

0.01

0.04

0.02

CdHb/d)

0.01

0.10

0.89

0.39

0.49

0.10

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Pb(lb/dl

0.04

1.44

5.00

1.54

1.11

-0.43

0.02

0.01

0.02

0.00

0.00

0.00

0.00

0.00

Total(lb/dl

1.52

41.08

318.83

77.65

98.97

21.32

0.76

0.21

0.22

0.26

0.02

0.01

0.04

0.02

% SF-2 % SF-8

0.2 0.1

6.0 3.0

46.7 23.0

11.4 5.6

14.5 7.1

3.1 1.5

0.1 0.1

-

-

-

-

-

-

,
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Tributary

Big Creek IBC-1)

Moon Creek IMC-1)

Zntlb/d)

0.64

0.79

-KENM-10)

-(MC-1)
549.92

122.17'

672.09

-

-

.

Cd(lb/d)

0.01

0.00

+ (NM-10)-

1.49

3.07'

4.56

-

-

.

Pb(lb/d) Total(lb/d)

0.03 0.68

0.02 0.81

7.65 559.06

-2.80' 122.44'

4.85 681.50

2.0

2.5

8.2

% SF-2 % SF-8

0.1

0.1 0.1

82.0 40.4

18.0 8.8

100.0 49.2

0.1

0.2

0.6

(NG-1 ) + (TWO-1 ) + (TG-1 ) + IBC-1 ) + (MC-1 )

Unaccounted (Aquifer)
contribution

SF Cd'A River above
Superfund Site (SF-2)

Milo Creek

Bunker Creek

Government Gulch

Page and Smelterville
WWTP - - - 2.1 - 0.2

Estimated groundwater
contribution - - - 660.0 - 47.7

SF Cd'A River at
Smelterville Flats 1369.05 . 5.92 10.05 1385.02 203.1 100.0

Pine Creek - 3.5

' Calculated value
Source: McCulley, Frick and Gilman (MFC), 1991b;MFG. 1992.
Note: MFG,1991b values for 9/87 (SF-2) = 630 Ib/d; MFC, 1992 for 10/92 (SF-2) = 682 Ib/d.

I
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Table VI. Total Metals Load Contribution SF Cd'A above Canyon Creek,

a) Low Flow

Zpdb/dt Cd(lb/d> Pb(lb/dl Total(lb/dl Load Contributed to
Station Reach(lb/dl

SF Cd'A River above
Daisy Gulch (SF-1) 1.47 0.01 0.04 1.52

SF'Cd'A River near
Gentle Anne Gulch
(SF-100) 0.76 0.01 0.15 0.92 -0.60

SF Cd'A River at
Mullan Bridge (SF-105) 1.54 0.02 0.19 1.73 0.81

Morning Mine Portal 0.41 0.00 0.03 0.44 0.44

SF Cd'A River at
Morning Bridge (SF-110) 24.06 0.07 3.02 27.15 25.42

SF Cd'A River at
Stall Bridge (SF-120) 35.72 0.13 1.73 37.58 10.43

SF Cd'A River near
Watson Gulch (SF-125) 39.54 0.10 1.44 41.08 3.50

SF Cd'A River above
Canyon Creek Confluence
(SF-128) 38.06 0.13 0.78 38.97 -2.07

Source: McCulley, Frick and Oilman, 1992.
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b) High Flow
Znllb/dl Cd(lb/dl Pb(lb/dl Totalflb/d) Load Contributed to

Station Reach(lb/dt

SF Cd'A River above
Daisy Gulch (SF-1) 4.9 0.0 0.7 5.6

SF Cd'A River near
Gentle Anne Gulch
(SF-100) 10.0 0.1 1.5 11.6 6.0

SF Cd'A River at
Mullan Bridge (SF-105) 16.6 0.2 2.5 19.3 7.7

Morning Mine Portal 0.4 0.0 0.0 0.4 0.4

SF Cd'A River at
Morning Bridge (SF-110) 76.0 0.3 10.4 86.7 67.4

SF Cd'A River at
Stall Bridge (SF-120) 112.1 0.5 9.1 121.7 35.0

SF Cd'A River near
Watson Gulch (SF-125) 200.7 0.8 21.1 222.6 100.9

Source: McCulley, Frick and Oilman , 1991 a.
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Table VII. Total Metals Load Contribution of Canyon Creek.

a) Low Flow
Zn(lb/d) Cd(lb/dl pb(lb/dl Total(lb/dl Load Contributed to

Station

Canyon Creek near
French Gulch (CC-110)

Canyon Creek above
Gorge Gulch (CC-100)

Gorge Gulch (GORG-1)

Hercules Mine Portal
(HERC-1)

Canyon Creek at Burke
(CC-90)

Canyon Creek near Mace
(CC-80)

Canyon Creek below
Mace (CC-70) 22.79

Canyon Creek above
Tamarack Mine (CC-61)

Tamarack Mine (TAM-1)

Canyon Creek below
Tamarack Mine (CC-60) 48.06 0.33 4.57 52.96 10.56

Canyon Creek near
Frisco (CC-50) 54.23 0.27 1.08 55.58 2.62

22

0.17

0.40

0.16

0.39

5.73

11.30

0.16

40.54

5.55

0.00

0.00

0.00

0.00

0.04

0.08

0.89

0.29

0.03

0.02

0.03

0.04

0.03

0.45

0.61

23.84

1.57

0.04

0.19

0.43

0.20

0.42

6.22

11.99

11.85

42.40

5.62

Reach(lb/d)

-

0.24

-

-

5.79

5.77

18.56

.



Station
Zn(lb/d) Cd(lb/dl Pbdb/dl Total (Ib/dl Load Contributed to

Reach (Ib/dl

Gem Mine (GEM-1)

Canyon Creek below
Gem Mine (CC-40)

Canyon Creek about
1 mile above Webb
(CC-30)

Canyon Creek about
a half mile above
Webb (CC-25)

Canyon Creek at Webb
(CC-20)

Star/Morning Treatment
Ponds (SPTP-1)

18.61

82.37

111.69

117.82

144.47

6.24

Treatment Pond Seep
(WPSEEP-1) 3.82

Canyon Creek below Star-
Phoenix Treatment Ponds
(CC-16) 216.46

Canyon Creek at Valley
Constriction (CC-12) 267.55

Canyon Creek at Mouth
(CC-10B) 345.67

0.01

0.61

0.65

0.62

0.78

0.03

0.04

1.27

1.62

1.79

0.05

1.67

2.51

2.53

2.60

0.19

0.17

3.84

4.29

4.99

18.67

84.65

114.85

120.97

147.85

6.46

4.03

221.57

273.46

352.45

29.07

30.20

6.12

26.88

73.72

51.89

78.99
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b) High Flow

_,..._.„. ^^^u. . -..-- _. ______ Load Contributed to
Station

Canyon Creek near
French Gulch (CC-110)

Canyon Creek above
Gorge Gulch (CC-100)

Gorge Gulch (GORG-1)

Hercules Mine Portal
(HERC-1)

Canyon Creek at Burke
(CC-90)

Canyon Creek near Mace
(CC-80)

Canyon Creek below
Mace (CC-70)

Canyon Creek above
Tamarack Mine (CC-61)

Tamarack Mine (TAM-1) 29.4 0.2 0.1 29.7

Canyon Creek below
Tamarack Mine (CC-60) 145.8 1.2 6.7 153.7 25.0

Canyon Creek near
Frisco (CC-50) 378.8 3.0 32.2 414.0 260.3

24

103.2

107.1

10.7

93.8

112.8

72.8

91.5

122.4

0.1

0.1

0.1

1.0

0.6

1.2

0.7

1.0

1.5

4.3

15.0

12.4

46.3

112.0

7.7

5.3

Reach (Ib/dl

104.8

111.5 6.7

25.8

107.2

159.7 48.2

186.0 26.3

99.9 -86.1

128.7 29.7



Station

Gem Mine (GEM-1)

Canyon Creek below
Gem Mine (CC-40)

Canyon Creek about
1 mile above Webb
(CC-30)

Canyon Creek at Webb
(CC-20)

Star Morning Treatment
Ponds (SPTP-1)

Canyon Creek at Mouth
(CC-10B)

17-°

415.0

439'7

592>b

8'1

849'3

0>0

pb(lb/di Tntalllb/qli

0.0 17.0

2 1 7

194

25 8

0 2

32 0

439.5

462.2

623.4

8.3

886.8

25.5

22.7

161.2

263.4
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Table VIII. Total Metals Load Contribution of East Fork Nmemile and Nmemile Creeks,

a) Low Flow

Zn(lb/d) Cd(lb/d) Pb(lb/d) TotaUlb/d) Load Contributed to
Station Reach (Ib/d)

EF Nmemile Creek near
end of road (ENM-60) 0.01 0.00 0.00 0.01

Interstate-Calahan
Mine Dump (IC-1) 2.16 0.01 0.01 2.18

EF Ninemile Creek above
Wilson Creek (ENM-50) 1.25 0.00 0.02 1.27 1.26

EF Nmemile Creek below
Custer Mine ((ENM-40) 15.59 0.06 0.13 15.78 14.51

EF Nmemile Creek up-
stream of Granite Mine
(ENM-30) 28.73 0.11 0.20 29.04 13.26

EF Nmemile Creek below
Granite Mine (ENM-20) 48.70 0.25 0.85 49.80 20.76

EF Nmemile Creek above
Nmemile Canyon Road
(ENM-15) 72.39 0.39 2.16 74.94 25.14

EF Ninemile Creek near
mouth (ENM-10) 75.72 0.39 1.54 77.65 2.71

Ninemile Creek above
East Fork confluence
(NM-40) 0.17 0.00 0.01 0.18
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Station

Ninemile Creek above
Zannettiville (Bunn)
(NM-30)

Ninemile Creek near
McCartny (NM-20)

Ninemile Creek near
Miner's Cemetary
(NM-16)

Ninemile Creek near
mouth INM-10)

Znllb/d)

66.45

43.50

82.53

97.37

Cdllb/dl Pb(lb/dl Total(lb/d)

0.35

0.28

0.43

0.49

1.04

0.75

1.25

1.11

67.84

44.53

84.21

98.97

Lpad Contributed to
Reach (lb/d>

- 10.10 (dilution)

-23.31

39.68

14.76
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b) High Flow

Zn(lb/d)
Station

EF Ninemile Creek near
end of road (ENM-60) 1.1

Interstate-Calahan
Mine Dump (IC-1) 0.5

EF Ninemile Creek above
Wilson Creek (ENM-50) 15.6

EF Ninemile Creek below
Custer Mine ((ENM-40) 171.9

EF Ninemile Creek up-
stream of Granite Mine
(ENM-30) 223.8

EF Ninemile Creek below
Granite Mine (ENM-20) 348.4

EF Ninemile Creek near
mouth (ENM-10) 410.2

Ninemile Creek above
East Fork confluence
(NM-40) 1.3

Ninemile Creek above
Zannettiville (Bunn)
(NM-30) 422.9

Pb(lb/d) Total(lb/d) Load Contributed to
Reach (Ib/d)

0.0

0.0

0.1

0.5

0.7

1.3

1.5

0.0

1.7

0.2

0.1

0.3

2.1

2.7

4.0

8.1

0.4

8.9

1.3

0.6

16.0

174.5

227.2

353.7

419.8

1.7

433.5

14.7

158.5

52.7

126.5

66.1

13.7
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Zn(|b/d) cd(lb/d) Pb(lb/d) Totalllb/d) I

29

\Q
0 . Reach (Ib/d)Station

Nmemile Creek near
McCartny (NM-20) 395.2 1.6 8.8 405.6 -27.9

Nmemile Creek near „„.. „ -ncn
mouth (NM-10) 508.0 2.3 11.3 521.6 116.0



Table IX. Total Metals Load Contribution to South Fork Coeur d'Alene River between Canyon Creek Confluence and Elizabeth Park.

a) Low Flow
Zndb/d) Cd(lb/d) Pb(lb/dl Total(lb/dl Load Contributed to

Station

SF Cd'A River above
Canyon Creek confluence
(SF-128)

Canyon Creek near
mouth (CC-10)

SF Cd'A River at
Wallace (SF-130)

Nmemile Creek near
mouth (NM-10)

SF Cd'A River below
Nmemile Creek (SF-135)

Placer Creek near
mouth (PC-1)

Daly Creek near mouth
(DC-1)

SF Cd'A River below
Daly Gulch (SF-140)

SF Cd'A River about 1
mile below Daly Gulch
(SF-145) 418.71 2.31 5.49 426.51 80.97

38.06

312.94

274.10

97.37

332.47

0.74

0.20

338.57

0.13

0.89

1.56

0.49

1.91

0.00

0.00

1.99

0.78 38.97

5.00 318.83

5.79 281.45

1.11 98.97

5.50 339.88

0.02 0.76

0.01 0.21

4.98 345.54

Reach Hb/d)

-

-

242.48

-

58.30

-

-

5.66
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Zn(lb/d) Cjdb/dl Pb(lb/dl TotaHlb/d) Load Contributed to
Reach (Ib/dl

Station

Lake Creek near mouth
(LC-1) 0.20 0.00 0.02 0.22

Revenue Gulch near
mouth (RG-1) 0.26 0.00 0.00 0.26

SF Cd'A River below
Revenue Gulch (SF-150) 450.59 2.42 5.75 458.76 32.25

SF Cd1 A River near
head of Osburn Flats
(SF-154) 336.51 1.82 6.37 344.70 -114.06

Shields Gulch near
mouth ISG-1) 0.02 0.00 0.00 0.02

SF Cd'A River below
Shields Gulch (middle
of Osburn Flats)(SF-160) 335.20 1.78 6.53 343.51 -1.19

Nichols Gulch near
mouth (NG-1) 0.01 0.00 0.00 0.01

SF Cd'A River at Osburn
(middle of Osburn Flats)
(SF-165) 338.31 1.96 5.31 345.58 2.07

Two Mile Creek near
mouth (TWO-1) 0.04 0.00 0.00 0.04
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Zn(lb/dl Cddb/dl Pb(lb/d) Total(lb/d) Load Contributed to
Station Reach (Ib/d)

SF Cd'A River below
Two Mile Creek (lower
Osburn Flats)(SF-170) 482.39 2.51 4.74 489.64 144.06

Terror Gulch near
mouth (TG-1) 0.02 0.00 0.00 0.02

SF Cd'A River below
Terror Gulch (SF-180) 482.18 3.68 5.45 491.31 1.67

SF Cd'A River near
valley constriction
(SF-183) 570.33 4.49 5.58 580.40 89.09

SF Cd'A River below
valley constriction
(SF-187) 577.65 4.46 5.97 588.08 7.68

SF Cd'A River above
Sunshine Mine Ponds
(SF-190) 410.73 3.42 5.48 419.63 -168.45

Sunshine Mine
Discharge (SUN-1) 5.77 0.03 0.04 5.84

Big Creek near mouth
(BC-1) 0.64 0.01 0.03 0.68

Moon Creek near mouth
(MC-1) 0.79 0.00 0.02 0.81
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ialllb/dlW" Fjgach (Ib/dl

Station

SF Cd'A River about 1
mile below Moon Creek 5 50 504.92 85.29
(SF-195) 495.02

SF Cd'A River near Bold 14 94 48889 -16.03
Run Gulch (SF-197) 469.68 4.Z/

SF Cd'A River at 4 85 681.50 192.61
Elizabeth Park (SF-2) 672.09 4.bb
(Average data)
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b) High Flow
PbJIb/dJ TotaHlb/d) Load Contributed to

Station

SF Cd'A River above
Canyon Creek confluence
ISF-128)

Canyon Creek near
mouth (CC-10)

SF Cd'A River at
Wallace (SF-130)

Ninemile Creek near
mouth (NM-10)

Placer Creek near
mouth (PC-1)

Daly Creek near mouth
(DC-1)

SF Cd'A River below
Daly Gulch (SF-140)

Lake Creek near mouth
(LC-1)

Revenue Gulch near
mouth (RG-1)

SF Cd'A River below
Revenue Gulch (SF-150)

200.7

849.3

1017.5

508.0

9.5

0.2

1798.7

2.1

0.2

1387.9

0.8 21.1 222.6

5.5 32.0 886.8

6.1 44.7 1068.3

2.3 11.3 521.6

0.1 1.4 11.0

0.0 0.0 0.2

10.3 61.6 1870.6

0.0 0.3 2.4

0.0 0.0 0.2

7.8 64.2 1459.9

Reach (Ib/dl

-

-

845.7

-

-

-

802.3

-

-

-410.7
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____ ____ Pb(lb/d) Total(Ib/d) Load Contributed to
Station

Shields Gulch near
mouth (SG-1)

SF Cd'A River below
Shields Gulch (middle
of OsburnFlats)ISF-160)

Nichols Gulch near
mouth (NG-1)

Two Mile Creek near
mouth (TWO-1)

SF Cd'A River below
Two Mile Creek (lower
OsburnFlats)(SF-170)

McFaren Gulch near mouth
(MCFG-1)

Terror Gulch near
mouth (TG-1)

SF Cd'A River below
Terror Gulch (SF-180)

SF Cd'A River above
Sunshine Mine Ponds
(SF-190) 2526.6 12.9 168.6 2708.1 1320.3

Sunshine Mine
Discharge (SUN-1) 6.0 0.0 0.1 6.1

35

0.5

1205.5

0.1

0.6

1198.9

2.9

0.3

1310.4

Reach llb/dl

0.0 0.1 0.6

6.3 74.6 1286.4 -173.5

0.0 0.0 0.1

0.0 0.1 0.7

6.4 85.8 1291.1 4.7

0.0 0.3 3.2

0.0 0.0 0.3

6.7 70.7 1387.8 96.7



zndb/dl Cd||b/dl
Station

Big Creek near mouth
(BC-1)

Moon Creek near mouth
(MC-1)

Montgomery Creek near
mouth (MG-1)

SF Cd'A River at
Elizabeth Park (SF-2)
(Average data)

22.8

9.1

1.2

2494.1

0.2

0.0

0.0

12.3

3.4

0.3

0.2

89.3

Total(lb/d) Load Contributed to
Reach (Ib/dl

26.4

9.4

1.4

2595.7 -112.4
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Table X. Water quality data collected at 27 locations in the South Fork Coeur d'Alene River watershed.



STATION SF-1 (OLD SF-8) CONCENTRATIONS (PPB)
LOCATION USGS ST Q ENAVILLE

DATE STAGE aOW TOT CD
(cts) DL<05

10/29/93 NA 10000 890
11/30/93 NA 10500 1040
12/21/93 NA 13000 1160
01/21/94 NA 20500 9 BO
02/17/94 NA 12200 1400
03/07/94 NA 58000 720
03/23/94 NA 50200 710
04/06/94 NA 63200 570
04/16/94 NA 131000 460
05/03/94 NA 61200 460
05/20/94 NA 54200 460
06/08/94 NA 34600 670
06/24/94 NA 19800 730
07/23/94 NA 11600 840
08/16/94 NA 7900 860
09/09/94 NA 10 60

LOWQMEAN 000 10713 1031
HGHQMEAN 000 59025 603
ANNUAL MEAN 000 37193 817
WIN 000 7900 460
MAX 000 131000 1400

LOWQMEAN 000 10713 1031
HGHQMEAN 000 59025 603
ANNUAL MEAN 000 37193 8.17
MIN 000 7900 460
MAX 000 131000 1400

as co
DL <05

660
1000
1240
950

1400
780
710
630
270
500
520
670
720
720
780

1010

998
600
799
270

1400

898
600
799
270

1400

TOT ZN
DL <10

2291 40
2291 40
215460
164160
237000
104000
113000
62600
60600
71800
75200

112000
136000
145000
160000
240000

202468
94425

148456
60600

240000

202468
94425

148456
60600

240000

STATION SF-1 (OLD SF-8) CONCENTRATIONS (PPB)
LOCATION USGS ST Q ENAVIU.E

DATE STAGE FLOW TOT. CD DIS CO TOT ZN
(cf«) DL<05 DL<05 DL<10

10/05/94 NA 6700 1200
11/16/94 NA 13900 1900
12/14/94 NA 21700 1600
01/10/95 NA 62700 1300
02/09/95 NA 76000 710
03/07/95 NA 58500 760
03/23/95 NA 133000 880
04/14/85 NA 77500 860
04/27/95 NA 68500 680
05/11/95 NA 126000 480
05/24/95 NA 82800 660
06/13/95 NA 53300 580
06/28/95 NA 39500 600
07/12/95 NA 26100 870
07/26/95 NA 18900 1000
08/15/95 NA 15900 960
09/14/95 NA 13000 880

LOW3MEAN 000 30767 1160
HGHQMEAN 000 78868 666
ANNUAL MEAN 000 53862 936
MIN 000 6700 460
MAX 000 133000 1900

1100
1800
1700
1000
700
830
790
740
600
460
420
520
580
860

1000
1020
650

11 14
618
881
420

1800

254000
206000
203000
114000
101000
125000
82700

104000
82700
62200
66000
92900

110000
147000
185000
195000
185000

176667
93188

137382
62200

254000

DIS ZN
DL<10

234840
2314 20
209760
166440
246000
106000
116000
61900
41700
73700
78800

113000
136000
136000
151000
245000

202808
83388

148098
41700

246000

202808
83368

146098
41700

246000

DS ZN
DL<10

252000
203000
202000
104000
103000
125000
90100

100000
80600
49900
64600
80800

110000
146000
186000
1820.00
178000

174333
901.25

134706
49900

252000

TOT PB
DL <5

1700
2300
1500
1300
1600
2300
2100
2200

19500
1600
2400
2000
1800
250

2400
2400

1661
4238
2959
250

19500

1661
4238
2959
250

19500

TOT PB
DL<5

2600
1700
2400

12700
2500
2300
4700
2600
3600
6500
2200
3100
2100
2200
3100
2700
2500

3600
3388
3500
1700

12700

DIS PB
DL<3

1 50
150
150
150
150
500
700
600
600
800
800
600
300
150
250
150

163
613
368
150
800

163
613
388
150
800

DIS PB
DL<3

300
150

1200
1000

7.00
1100
1000
800
060

1000
1100
1100
500
700
600
150
150

550
846
690
080

1200

LOADINGS (POUNDS/DAY)

TOT CO
DL<05

479
567
825

1061
919

2247
1918
1938
3242
1580
1400
1247

7.78
524
366
000

588
1784
1196
000

3242

596
17.94
1196
000

3242

as co
DL<05

473
565
867

1046
919

2434
1918
2142
1903
1646
1516
1247
767
449
332
000

582
1697
1139
000

2434

582
1697
1138
000

2434

TOT ZN
DL<10

1232 77
129441
150693
161052
155557
324522
305166
281533
427097
236406
219260
208486
144873
90482
68003

000

112314
268423
190369

000
427087

112314
268423
190369

0.00
427087

LOADINGS (POUNDS/DAY)

TOT. CD OS CD TOT. ZN
D.l_<05 DLO.5 DL<10

4.33
1421
1868
57.84
2978
23.92
6297
3566
2506
3254
2940
16.63
1275
1222
1017
838
615

17.97
2989
2358
433

6297

387
1346
1865
4449
2837
2612
5653
3065
2211
31 18
1871
1481
1233
1208
1017
873
594

1645
2659
2122
387

5653

815.57
154051
2368.84
5072.16
423636
3934.13
663308
433626
341627
4216.41
294006
266384
233761
206414
1881.12
166807
128388

233820
380872
303068
81557

663306

as ZN
Dl_<10

126344
130728
146706
183567
161465
330762
313288
276473
293893
242662
2297.78
210347
144873
861 23
64178

000

112369
255510
163949

000
330762

112369
255510
163949

000
330762

as ZN
DL<10

80836
151807
2358.27
462723
4322.29
3834.13
6447.02
416950
333888
338262
2877.70
260373
2337.61
2078 18
1681.28
1642.41
1251.83

228867
363640
2922.89
80836

6447.02

TOT PB
DL<5

915
1299
1049
1434
1050
7177
5672
7480

1374 32
5268
6998
3723
19.17
156

1020
000

865
21958
114.12

000
1374 32

865
21858
11412

0.00
1374 32

TOT. PB
OL<5

837
1271
2802

56506
10481
72.38

33630
10641
13267
44062
8800
8889
4463
3089
31.52
23.10
17.49

8145
16524
12618

837
56506

as PB
DL<3

061
065
105
1.65
088

1560
1891
2040
4229
2634
2333
11.17
320
084
106
000

082
2015
1054
000

4228

082
2015
1054
000

4229

as PB
OL<3

108
1 12

1401
4449
2837
34.62
7155
37.53
285

8779
4900
3154
1063
883
610
128
105

1204
3820
2435
105

7155



STATION
LOCUTION

DATE

10/29793
12/01/93
12/21/93
01/21/94
02/17/94
03/07/94
03/23/94
04/06/94
04/18/94
05/03/94
05/20/94
06/08/94
06/24/94
07/23/94
08/16/94
09/09/94

LOW MEAN
HGHQ MEAN
ANNUAL MEAN
MIN
MAX

LOWQ MEAN
HGHQ MEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

CUTE

10/05/94
11/16/94
12/14/94
01/11/95
02/09/95
03/08/95
03/23/95
04/14/95
04/27/95
05/11/95
05/24/95
06/13/95
06/28/95
07/12/95
07/26/95
08/15/95
09/14/95

LOWQ MEAN
HGHQ MEAN
ANNUAL MEAN
MIN
MAX

SF-2(OLDSF-5) CONCENTRATIONS (PP8) LOADINGS (POUNDS/DAY)
SMELTERV1LLE

STAGE

MA
067
067
120
091
198
169
220
321
326
230
182
140
100
087
081

062
226
154
000
326

082
226
154
000
328

LOO
STAGE

000
027
027
034
028
047
046
051
062
063
052
045
036
030
027
026

025
051
038
000
063

025
051
038
000
063

SF-2(OLDSF-5)
SMaTERVILLE

STAGE LOS

074
107
118
237
250
218
348
265
244
338
294
233
188
158
135

,130
100

145
266
202
074
348

STAGE

024
032
034
053
054
050
065
056
054
064
060
052
046
041
037
036
030

038
056
046
024
065

LOG
FLOW

000
184
184
207
187
250
245
260
298
300
264
242
219
194
184
160

165
260
212
000
300

165
260
212
000
300

LOG
FLOW

174
198
206
267
272
259
307
278
270
304
289
265
245
229
216
213
194

219
277
246
174
307

FLOW TOT CO
(cfs) OL<05

6940 1060
6940 1220
6940 1710

11739 1800
7432 1400

31319 1000
28362 1000
39431 710
95740 600

100984 560
435 57 5 10
262.00 6 50
15553 890
8625 980
6940 1060
6245 1120

77 25 12 94
476 43 7 40
276 84 10 17
62 45 5 10

1009 84 18 00

77 25 12 94
476 43 7 40
27684 1017
6245 510

100984 1800

as co
DL<05

990
1230
1720
1700
1400
1000
1100
820
630
540
510
700
890
600

1020
1050

1239
774

1006
510

1720

1239
774

1006
510

1720

TOT ZN OS 2N
DL<10 DL<10

2371 20 2371 20
2302 80 2302 80
259920 264480
210900 216600
249000 250000
140000 142000
149000 151000
10000 101000
82000 61000
72300 74000
73900 74600

112000 109000
141000 143000
175000 168000
216000 209000
242000 238000

227528 226665
975 25 1069 50

162526 166818
10000 61000

2599 20 2644 60

227528 226685
97525 106950

162526 166818
10000 61000

259920 264480

CONCENTRATIONS (PPB)

FLOW TOT CO DIS CO TOT ZN DIS ZN
(cfs) D L <0 5

5498 1200
9640 2900

11397 3000
46616 1800
52686 790
386 40 7 90

117056 1000
60344 1100
49821 760

1088 15 6 40
772 69 4 70
44851 600
260 46 7 20
19651 960
14529 1000
13553 1100
6625 1100

20244 1541
656 05 7 60
41590 1174
5498 470

117056 3000

DL<05

1100
3000
3100
1700
810
790

1000
790
740
580
540
530
770
970

1000
1100
1100

1542
718

1154
530

3100

DL<10 DL<10

245000 243000
260000 254000
258000 262000
154000 141000
119000 119000
133000 129000
118000 114000
130000 126000
119000 121000
74500 62300
74900 74100
916 00 923 00

125000 123000
159000 161000
193000 191000
201000 201000
231000 226000

2022 22 1997 78
1082 75 1052 13
1580 12 1552 76
74500 62300

260000 262000

TOT PB
DL <5

1300
3600
1300
1300
1300
2100
1900
2300

22700
1900
3000
2100
1600
1900
1600
2100

1800
4700
3250
1300

22700

1800
4700
3250
1300

22700

TOT PB
DL<5

1500
2700
1900

17100
2100
2000
3000
2500
2200
5800
2000
2100
3700
2300
3000
3100
3100

4089
2913
3535
1500

17100

TOT PB TOT CO
DL<3 DL<05

200 396
150 456
150 638
300 1137
130 560
400 1685
900 1526
800 1506
700 3090
900 3042
900 1195
900 916
400 745
150 455
250 396
150 376

185 552
7 38 17 13
461 1132
1 30 3 76
900 3090

185 552
738 1713
461 1132
130 376
900 3090

as co
DL<05

370
459
642

1074
560

1685
1678
1740
3245
2934
1195
987
745
371
381
353

526
1776
1151
353

3245

S26
1776
1151
353

3245

TOT ZN OS ZN
DL<10 OL<10

88534 86534
859 62 859 82
970 49 987 51

1331 90 1367 90
995 57 999 57

2358 95 2392 65
227357 230409
212 14 2142 63

422367 314200
392802 402038
1731 75 1748 16
157871 153643
117982 119655
81204 77956
80650 78036
81314 79970

93435 93247
218583 231036
156009 162141
21214 77956

422367 402038

934 35 932 47
218583 231036
156009 162141
21214 77956

422367 402036

LOADINGS (POUNDS/DAY)

TOT PB TOT CO DIS CD TOT 2N OS. 2N
DL<3 DL<05

150 355
400 1504
300 1839
900 4514

1600 2239
6 00 16 42

1000 6298
1100 3571
1000 2037
1100 3747
1000 1954
1300 1448
1300 1086
1300 1036
800 782
600 602
500 510

728 1509
1075 2723
891 2080
150 355

1600 6298

DL<05

325
1556
1901
4264
2296
1642
6298
2565

'1983
3395
2245
1279
1162
1026
782
802
510

1496
2571
2002
325

6298

DL<10 DL<10

72464 71872
1348 42 1317 31
1581 94 1606 46
386226 353622
337307 337307
2764 65 2681 69
743118 717927
422044 4090.58
318963 324324
4361 42 3647 20
311365 308039
2215 10 2227 17
188610 185592
166096 170212
150864 149301
146562 146562
1071 69 1048 69

1846 38 1806 80
364780 350068
269411 260392
724 64 718.72

743118 717927

TOT PB OS PB
DL<5 DL<3

485 075
1344 056
465 056
6 21 1 89
520 052

35 38 6 74
28 99 13 73
48 79 16 97

116923 3606
103 23 48 90
7030 2109
29 60 12 69
1339 335
882 070
597 093
706 050

730 080
187 36 19 94
97 33 10 37
465 050

116923 4890

730 080
18736 1994
9733 1037
485 050

116923 4890

TOT PB OS PB
DL<5 Dt_<3

444 044
1400 207
1165 184

42886 2257
S952 4535
4158 1663

18893 6298
8116 3571
5897 2680

33955 6440
83 14 41 57
5067 3137
5583 1962
2432 1374
2345 625
22 60 4 37
1438 232

6703 1100
11248 3738
8841 2341
444 044

428 86 64 40



STATION SF-3 (OLD SF-2) CONCENTRATIONS (PPB)
LOCATION

DATE

10/29/83
12/01/93
12/21/93
01/21/94
02/17/94
03/07/94
03/23/94
04/06/94
04/18/94
05/03/94
05/20/94
06/08/94
06/24/94
07/23/94
08/16/94

LOWQMEAN
HIGHQMEAN
ANNUAL MEA
MIN
MAX

STATION
LOCATION

DATE

10/05/94
11/16/94
12/14/94
01/11/95
02/09/95
03/08/95
03/23/95
04/14/95
04/27/95
05/11/95
05/24/95
06/13/95
0628/95
07/12/95
07/28/95
08/15/95
09/14/95

LOWQ MEAN
H1GHQ MEAN
ANNUAL MEA
MIN
MAX

LOADINGS (POUNDS/DAY)
ELIZABETH PARK

STAGE

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

000
0.00
0.00
000
000

FLOW TOT. CD
(cfe) DL.<05

74.00 7.70
77.00 8.60
74.00 11,00

117.00 6.70
75.00 8 60

287.00 5.30
268.00 650
359.00 5 10
805.00 4.80
407.00 4.00
338.00 4 10
262.00 520
15400 660
87 00 7.80
59.00 10.40

80.43 8.69
360.00 5 20
229.53 683
59.00 4.00

805.00 11.00

DIS.CD TOT.ZN
D.L. <0.5 D L. <10

750 1280.00
6.70 1350.00

11.40 1590.00
6.40 1090.00
900 138000
5.30 1030.00
6.50 1130.00
6.00 754.00
320 677.00
420 522.00
4.10 536.00
5.50 761.00
680 90400
740 95000

10.50 1330.00

8.70 1281.43
520 78925
6.83 1018.93
320 522.00

11.40 1590.00

SF-3 (OLD SF-2) CONCENTRATIONS (PPB)
ELIZABETH PARK

STAGE FLOW TOT. CD DIS.CD TOT.ZN

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.00
0.00
000
0.00
000

(cfe) D L. <0.5

46.00 11.00
56.00 13.00
87.00 13.00

474.00 6.10
264.00 5.80
380.00 6 80
876.00 7.00
536.00 5.90
443.00 5.20
896.00 5.00
699.00 360
420.00 3.70
254.00 6.50
177.00 650
126.00 7.40
108.00 7.80
70.00 820

156.44 8.76
563.00 5.46
347.76 721
46.00 3.60

896.00 13.00

DL.<0.5 D.L.<10

11 00 1680.00
12.00 1710.00
13.00 1730.00
560 820.00
5.50 841.00
5.80 897.00
720 855.00
6.40 840.00
5.50 767.00
4.40 551.00
3.60 476.00
3 80 526.00
6.00 694.00
6.60 824.00
7.60 102000
7.80 1120.00
8.60 1270.00

6.63 1223.89
5.34 700.75
7.08 877.71
3.60 476.00

13.00 1730.00

DIS.ZN
D.L.<10

130000
1340.00
1520.00
1080.00
1410.00
1020.00
1130.00
735.00
494.00
541.00
526.00
800.00
93200
98400

1380.00

1287.71
77225

1012.80
494.00

1520.00

DIS.ZN
D.L.<10

1720.00
1770.00
1780.00
760.00
842.00
876.00
820.00
643.00
780.00
427.00
46500
526.00
699.00
841.00

1010.00
1160.00
1280.00

1242.56
678.50
877.59
427.00

1780.00

TOT. PB
D.L.<5

11.00
7.00
5.00
5.00

10.00
16.00
17.00
2300

170.00
12.00
1500
15.00
12.00
16.00
14.00

9.71
35.00
2320
5.00

17000

TOT. PB
DL.<5

15.00
16.00
13.00
33.00
26.00
8.00

22.00
17.00
13.00
38.00
14.00
14.00
15.00
10.00
12.00
11.00
11.00

16.33
17.75
17.00
8.00

38.00

DIS. PB
D. L. <3

6.00
5.00
6.00
600
5.00
5.00
8.00
600
500
7.00
6.00
8.00
600
500
7.00

5.71
6.38
6.07
5.00
800

DIS. PB
D. L. <3

7.00
8.00
6.00
4.00
6.00
7.00

10.00
8.00
7.00
6.00
6.00

10.00
9.00
7.00
8.00
8.00
7.00

6.89
7.88
7.35
400

10.00

TOT. CD
D L. <0.5

307
3.56
4.38
422
3.47
8.18
9.37
9.85

20.79
8.76
7.46
733
5.47
3.65
330

3.66
8.65
6.86
3.07

20.79

DIS.CD TOT.ZN
D.L.<05 D.L.<10

2 99 509.59
3 60 55925
4.54 633.01
4.03 688.11
3.63 556.83
8.18 1590.38
9.37 162928

11.59 145629
1386 2932.02
920 1143.00
7.46 974 68
7.75 1072.68
5.63 748.98
3.46 444 66
3.33 422.17

3.66 54452
8.13 1443.41
658 1023.83
2.99 422.17

13.86 2932.02

LOADINGS (POUNDS/DAY)

TOT. CD DIS. CD TOT. ZN
D.L. <0.5

2.72
3.92
6.08

15.56
824

1390
32.99
17.01
12.39
24.10
13.54
836
6.88
6.18
5.02
4.53
3.09

6.15
16.40
10.97
2.72

32.89

D.L <05 D.L <10

2.72 415.77
3.62 515.18
6.08 809.74

1428 2081.10
7.81 1184.49

11.86 1833.83
33.83 4028.51
18.46 242228
13.11 1828.02
2121 2656.08
1354 1780.06
858 1168.55
820 848.36
628 784.66
5.15 681.44
453 650.76
324 47828

5.87 847.84
16.11 2087.08
10.74 1431.07
2.72 415.77

33.93 4028.51

DIS.ZN
D.L. <10

51756
555.11
605.14
678.62
568.94

1574.94
162928
141959
2138.46
1164.61
856.50

' 1127.65
772.16
460.57
438.04

546.45
135053
97529
438.04

2139.46

DIS.ZN
D.L <10

425.67
53327
833.15

1889.09
1195.91
1780.88
386456
2430.84
1859.01
2058.34
1748.69
118855
95520
800.85
684.66
674.01
482.05

84652
1887.02
138323
425.67

386456

TOT.PB
D.L.<5

438
2.90
1.99
3.15
4.04

24.70
2451
44.42

73625
2628
2728
21.14
9.94
7.49
4.44

4.05
114.32
62.86
1.89

736.25

TOT. PB
D.L.<5

3.71
4.82
6.08

64.15
36.93
18.40

103.68
49.02
30.88

183.18
52.65
31.63
2050
852
8.13
6.39
4.14

1821
6126
38.47
3.71

183.16

DIS.PB
D.L <3

2.39
207
239
3.78
2.02
7.72

1153
1159
21.65
1533
1091
1128
4.97
234
222

2.46
11.87
7.48
2.02

21.65

DIS. PB
D.L. <3

1.73
241
2.61

10.20
652

14.31
47.13
2307
16.68
28.92
22.56
2260
12.30
6.67
6.10
4.65
2.64

5.08
23.45
13.72
1.73

47.13



STATION
LOCATION

DATE

10/29/93
12/02/93
12/21/93
01/19/34
02/17/94
03/07/94
03/23/94
04/06/94
04/18/94
05/03/94
05/20/94
06/08/94
06/24/94
07/23/94
08/16/94
09/09/94

LOV\O MEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

LOW MEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

DATE

10/05/84
11/15/94
12/14/94
01/11/95
02/09/95
03/08/95
03/23/95
04/13/95
04/25/95
05/11/95
05/24/95
06/13/95
06/28/95
07/12/95
07/26/95
08/15/95
09/14/95

LOWQMEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

SF-4(OLOSF-190)
BIG CREEK

STAGE
LOW

1727
1708
1724
1699
1725
1637
1640
1620

1638

1715
1708

1501
1634
1686
1620
1727

1501
1634
1686
1620
1727

MGHST

1717
1698
1714
1689
1715
1627
1634
1605
1504
1588
1583
1625
1664
1705
1697
1715

1706
1604
1655
1504
1717

1706
1604
1655
1504
1717

SF-4(OLDSF-180)
BIG CREEK

STAGE
LOW MGHST

1771
1705
1697
1600
1606
1623
1553
1591
1601
1528
1532
1603
1661
1697
1712
1713
172,0

1691
1587
1642
1528
1771

1761
1695
1687
1590
1596
1613
1553
1591
1601
1528
1532
1603
1661
1687
1712
1713
1720

1666
1585
1638
1528
17.61

LOG
STAGE

123
123
123
123
123
121
121
121

18
20
20
21
22
23
23
23

123
120
122
118
123

123
120
122
1 18
123

LOG
STAGE

125
123
123
120
120
121
1 19
120
120
118
1 19
120
122
123
123
123
124

123
120
121
118
125

LOG
FLOW

175
186
176
191
176
229
225
243
309
254
257
230
206
162
186
176

181
244
213
175
309

181
244
213
175
309

LOG
FLOW

149
188
192
252
249
238
276
252
245
293
290
244
208
186
178
177
173

194
256
223
149
293

CONCENTRATIONS (PPB)

aow TOT co
(da) DL<05

55 72 9 10
7221 870
5804 1180
81 73 9 70
57 25 9 30

195 33 7 00
176 74 8 30
268 24 6 30

121937 580
343 76 4 50
369 97 4 40
201 01 6 20
11568 680
65 61 7 60
7321 960
57 25 10 60

6513 955
361 26 6 41
21319 798
5572 440

121937 1180

6513 955
361 26 6 41
213 19 7 98
5572 440

121937 1180

as co
DL<05

660
820

1280
1000
1000
720
820
750
410
450
440
600
720
710

1000
1060

966
614
790
410

1260

966
614
790
410

1280

TOT ZN DIS ZN
OL<10 DL<10

156180 159600
165300 163020
1983 60 1995 00
137940 142500
158000 160000
136000 136000
144000 144000
93900 93500
90900 65000
60900 64100
60500 60900
85000 87100
96500 96200

101000 100000
128000 129000
1670 00 1720 00

1514 73 1532 03
959 63 933 50

1237 18 1232 76
60500 60900

198360 199500

151473 153203
95963 93350

1237 18 1232 76
60500 60900

198360 199500

CONCENTRATIONS (PPB)

FLOW TOT CO CHS CD TOT ZN OS ZN
(ds) DL<05 DL<05 D.L. <10 DL<10

3090 1100
7525 1200
8402 1400

33383 930
30578 760
238 90 7 30
577 77 7 60
328 97 7 00
284 29 6 50
643 25 5 30
793 42 3 90
276 14 4 80
120 65 5 80
73 21 7 00
59 64 8 40
5883 850
5350 990

11944 974
432 92 6 03
266 96 7 99
3090 390

84325 1400

1100
1400
1400
810
730
720
790
660
680
540
400
400
620
720
640
880
940

980
601
802
400

1400

169000 173000
1990 00 2050 00
203000 207000
126000 122000
115000 115000
109000 107000
114000 114000
937 00 923 00
937 00 899 00
62100 51400
53600 54000
61000 59700
80900 82500
94900 95900

112000 112000
131000 132000
134000 137000

1426 56 1443 22
83500 81350

114818 114688
53600 51400

2030 00 2070 00

TOT PB
DL <10

1400
2800
1700
1600
1600
2200
2100
2400

21700
1800
1800
1900
1700
2300
2100
1400

1838
4450
3144
1400

21700

1838
4450
3144
1400

21700

TOT PB
DL<10

1400
1700
1700
4700
1600
1500
2600
2000
1600
5000
1600
2100
1800
1700
1800
1500
1600

1967
2300
2124
1400
5000

LOADINGS (POUNDS/DAY)

DIS PB TOT CD
DL<3 DL<05

1100 273
600 338
900 368
900 427
900 286
900 736
800 789
700 1198
800 3805
800 832
800 876
900 670
900 423

1100 268
1200 378
900 327

975 333
825 1166
900 750
700 268

1200 3805

975 333
825 1166
900 750
700 268

1200 3805

DIS CD
DL<05

258
319
400
440
308
757
780

1082
2690
632
876
649
448
251
394
327

337
1014
676
251

2690

337
1014
676
251

2690

TOT ZN OS ZN
DL<10 DL<10

468 10 478 44
64216 63332
61936 62292
60652 62657
48668 49284

1429 19 1429 19
136923 136923
135508 134930
5963 24 4264 14
112630 118548
120421 121217
919 21 941 92
600 57 598 70
35652 35299
50414 50808
51440 52980

52475 53062
1745 88 1543 77
113531 103719
35652 35299

5963 24 4264 14

524 75 530 62
1745 88 1543 77
113531 103719
35652 35299

5963 24 4264 14

LOADINGS (POUNDS/DAY)

OS PB TOT CO OS CO TOT ZN OS ZN
DL<3 DL<05 DL<05 Dl_<10 D.L <10

1000 183
1000 486
900 633
6 00 16 70
BOO 1250
900 938

13 00 23 62
1000 1239
1000 994
900 2404
700 1665

1000 713
1200 376
900 276

14 00 2 70
1300 269
1000 285

989 591
1000 1337
994 942
600 183

1400 2404

163
567
633

1455
1201
925

2456
1168
1040
2450
1707
594
402
284
270
279
271

571
1343
934
183

2456

28097 28762
80561 82990
91757 93565

2262 94 2191 10
1891 87 1891 87
140093 137523
354356 354356
165837 163359
143313 137501
2817 27 2331 85
228797 230504

, 90624 88693
52510 53548
37377 37771
35935 35935
41463 41780
38569 39432

85471 85393
182157 174834
1309 70 1274 82
280 97 287 62

354356 354356

TOT PB as PB
DL<5 DL<3

420 330
1010 311
5 31 2 81
704 396
4 93 2 77

2312 946
1997 761
34 63 10 10

1423 57 52 48
33 29 14 80
3563 1592
2055 973
1058 560
812 388
827 473
431 2 77

653 342
20019 1571
10336 956

4 20 2 77
142357 5248

653 342
20019 1571
10336 956

420 277
142357 5248

TOT PB OS PB
DL <5 DL <3

233 166
688 405
768 407

6441 1078
26 32 13 16
1928 1157
80 82 40 41
3540 1770
2753 1529

22683 4083
6630 2988
3120 1486
1168 779
670 354
578 449
475 411
461 288

1661 542
6263 2229
38 26 13 36
233 166

22663 4083



STATION SF-5 (OLD SF-170)
LOCATION OSBURN

CONCENTRATIONS (PPB) LOADINGS (POUNDS/DAY)

DATE

10/29/93
12/02/93
12/20/93
01/19/94
02/17/94
03/07/94
03/23/94
04/06/94
04/1 a/94
05/03/94
05/20/94
06/08/94
06/24/94
07/23/94
08/16/94
09/09/94

LOWQMEAN
H1GHQMEAN
ANNUAL MEAN
WIN
MAX

LOWaMEAN
HK3HQMEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

DATE

10/05/94
11/15/94
12/14/94
01/11/95
02/09/95
03/08/95
03/22/95
04/13/95
04/25/95
05/11/85
05/23/95
06/13/95
06/28/95
07/12795
07/26/95
08/15/95
09/14/95

LOWOMEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

STAGE

1549
1535
1552
1528
1547
1483
1483
1457
1380
1430
1428
1464
1503
1541
1547
1593

1549
1454
1501
1380
1593

1549
1454
15,01
1380
1593

LOG
STAGE

1 19
1 19
1 19
1 18
1 19
1 17
1 17
1 16

14
16
15
17
18
19

119
120

1 19
1 16
118
1 14
120

1 19
1 16
1 18
1 14
120

SF-5 (OLD SF-170)
OSBURN

STAGE LOG
STAGE

1560
1548
1540
1446
1446
1455
1393
1426
1451
1371
1405
1441
1489
1517
1534
1537
1537

1518
1429
1476
1371
1560

1 19
1 19
1 19
1 16
1 16
1 16
1 14

15
16
14
15
16
17
18
19
19
19

18
15
17
14

1 19

LOG
FLOW

169
1 78
167
182
170
212
212
229
283
248
249
225
199
174
170
141

169
232
200
141
283

169
232
200
141
283

LOG
FLOW

162
169
174
237
237
231
274
251
234
290
266
240
208
189
178
176
176

189
249
217
162
290

aow TOT CD
(cfs) D.L<05

48 65 8 20
59 86 8 40
4655 1150
66 45 9 40
5011 880

131 53 7 00
13153 BOO
19702 600
68099 510
30204 420
31185 420
17659 500
9686 670
54 76 6.90
5011 860
2566 920

5027 888
25355 578
151 91 7 33
2566 420

68099 1150

5027 888
25355 578
15191 733
2566 420

68099 1150

DIS CO TOT ZN
D L <0 5 D L <0 5

8 70 1561 80
8 40 1698 60

1210 184680
9 60 1345 20
8 40 1520 00
770 134000
770 139000
560 87200
380 81700
420 54400
400 54600
5 40 786 00
680 88400
7 00 877 00
910 104000
980 142000

9 14 1413 68
565 89738
739 115553
380 54400

1210 184660

914 141368
565 897.38
739 115553
380 54400

1210 184680

CONCENTRATIONS (PPB)

aOW TOT CD OS CD TOT ZN
(cfs) DL<05 DU<05 DL<05

41 39 9 20
49 37 13 00
5558 1400

234 25 7 50
234 25 6 60
20330 600
549 70 5 90
322 00 6 20
216 49 7 00
790 77 4 20
451 89 4 30
25354 480
11995 560
7837 630
60 76 7,70
5811 830
5811 910

96 69 9 08
36346 550
222 23 7 39

4139 420
780 77 14 00

910 134000
1400 218000
1500 210000
670 122000
6 40 1000 00
6 70 1030 00
760 85500
5 30 857.00
620 82100
370 54300
3 80 446 00
440 55500
560 737.00
650 83300
740 98600
BOO 118000
920 130000

914 134878
541 73050
7 39 1057.82
370 44600

1500 2180.00

DIS ZN TOT PB
DL <05 DL<05

157320 2000
166440 3000
1926 60 22 00
137940 1900
154000 1900
1370 00 22 00
140000 2200
874 00 24 00
59900 17800
56900 1300
54800 1800
61200 1900
88300 1800
657.00 2000

104000 2200
143000 1600

1428 33 21 00
88188 3925

115410 3013
54800 1300

192660 17800

1426 33 21 00
681 88 3925

115410 3013
54800 1300

1926 60 178 00

OIS ZN TOT PB
Dl_<05 DL<05

1320 00 17 00
220000 2300
216000 1600
120000 4500
102000 1600
99700 1600

116000 2000
871 00 22 00
64900 1900
47600 5600
432 00 19 00
52900 6800
743 00 18 00
85800 1500

1020 00 18 00
121000 1900
130000 1800

136533 2078
757.13 2975

107912 2500
43200 1500

220000 6800

OS PB TOT CD
Dl_<05 DL<05

1200 215
1000 271
1000 288
1000 336
900 237

10 00 4 95
1100 566
800 636
600 1869
900 682
7.00 705

1100 475
1000 349
12 00 2 03
1100 2.32
11 00 1 27

1063 239
900 722
981 480
600 127

12 00 18 69

1063 2.39
000 7.22
981 480
600 127

12 00 18 69

as co
DLO5

228
271
303
343
226
545
545
594

1392
682
671
513
354
206
245
135

245
662
453
1.35

1392

245
6.62
453
135

1392

TOT ZN
DL<10

40878
54704
46247
48091
409.75
94826
983 64
92428

299327
88399
91606
74673
46066
25836
28036
19601

380.46
1107.11
74379
19601

299327

38046
1107.11
74379
19601

2993.27

LOAONGS (POUNDS/DAY)

OS PB TOT CD OS CO TOT ZN
DL<05 DL<05 DL<05 DL<10

800 205
1600 345
1100 419
600 945
900 832

1000 656
17 00 17 45
900 1074

1100 815
900 1787
900 1045

1500 655
1100 361
1000 266
1500 2.52
1100 259
1200 284

10 89 4 23
1138 1017
11.12 703
600 205

17 00 17.87

203
372
448
844
807
733

2248
918
7.22

1574
924
600
361
274
242
250
288

414
10.10
695
203

22.48

29838
57906
62790

1537.55
126028
112655
252857
148463
95624

2310.12
108430
757.05
47559
35123
32231
36889
406.40

63911
134038
969.12
29838

2528.57

as ZN
Dl_<10

41178
536.03
48246
49313
415.15
96949
99071
02640

218458
82462
81942
77143
460.14
25247
28036
197.38

38358
101960
70160
187.39

219458

38359
101860
70160
187.39

218458

as. ZN
au<io

29383
58438
645.84

151234
128549
109046
343057
150868
88885

202508
105027
721.58
47846
36177
333.42
378.27
406.40

64465
141189
1005.71
29383

343057

TOT PB DS PB
DL<5 DL<3

523 314
866 322
551 250
679 357
5 12 2 43

1557 708
15 57 7 78
2544 848

652.15 21 98
2112 1462
3020 1174
1805 1045
838 521
589 354
5 93 2 97
221 1 52

578 286
88 43 10 92
5211 689

2.21 1 52
652 15 21 98

579 2.86
8843 1092
52 11 6.89
2.21 1 52

652 15 21 88

TOT. PB OS PB
DL <5 DL <3

379 1.78
611 425
478 329

5671 756
20.16 11.34
1750 1094
5915 5028
3811 1559
22 13 12.81

23824 3829
4619 2188
92.76 20 46
11.62 710
632 422
5.88 490
594 344
5.63 3.75

1281 495
6571 2217
3771 1305
379 178

23824 5028



STATION
LOCATION

DATE

10/29/93
12/02/93
12/20/93
01/19/94
02/15/94
03/07/94
03/23/94
04/06/94
04/18/94
05/03/94
05/20/94
06/08/94
06/24/94
07/23/94
08/16/94
09/09/94

LOWQMEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

LOWQMEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

DATE

10/05/94
11/15/94
12/14/94
01/11/95
02/09/95
03/08/95
03/22/95
04/13/95
04/25/95
05/10/95
05/23/95

• 06/13/95
06/28/95
07/12/95
07/26/95
08/15/95
09/14/95

LOWQ MEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

SF-6(OLDSF-1SO)
SILVERTON

STAGE
LOWST

2018
2008
2025
1998
2015
1955

1258
1955
2003
1955
2025

1258
1955
2003
1855
2025

HGHST

2033
2023
2040
2013
2030
1970
1942
1906
1610
1874
1875
1923
1964
2006
2026
2025

2025
1908
1966
1810
2040

2025
1908
1966
1810
2040

SF-6(OLDSF-150)
SILVERTON

STAGE
LOWST HGHST

2032
2022
2014
1895
1892
1916

I

1971
1916
1962
1892
2032

2047
2037
2029
1910
1907
1931
1819
1882
1892
1764
1789
1922
1936
1997
2014
2012
2014

1996
1867
1935
1764
2047

LOG
STAGE

131
131
131
130
131
129
129
128
126
127
127
128
129
130
131
131

131
128
129
126
131

131
128
129
126
131

LOG
STAGE

131
131
131
128
128
129
126
127
128
125
125
128
129
130
130
130
130

130
127
129
125
131

LOG
FLOW

173
179
170
164
175
207
222
242
297
260
259
232
210
188
177
178

178
241
209
170
297

178
241
209
170
297

LOG
aow

166
171
175
240
241
228
291
255
250
324
309
233
225
192
163
184
183

193
265
227
166
324

FLOW
(cfs)

5412
6106
4976
6893
5611

11689
16589
26217
92799
39668
39153
21099
12594
7508
5889
5960

6044
32476
19260
4976

92799

6044
32476
19260
4976

92799

FLOW
<cfs)

4576
5158
5679

24907
25883
19062
82197
35743
31397

1741 79
123455
21369
17893
8378
6810
6977
6810

10575
63162
35322
4576

1741 79

CONCENTRATIONS (PPB)

TOT CO
OL<05

800
790

1070
860
940
710
830
550
580
360
400
520
660
700
840
910

864
576
720
360

1070

864
576
720
360

1070

as co
DL <05

820
830

1090
820
980
800
880
540
380
360
380
520
610
720
850
940

881
559
720
360

1090

881
559
720
360

1090

TOT ZN
DL<10

159486
153900
175560
137940
156000
141000
143000
89700
77200
51200
50900
82100
83800
90000

103000
149000

140611
89863

115237
50900

175560

140611
69863

115237
50900

175560

CONCENTRATIONS (PPB)

TOT CO DIS CD TOT ZN
DL<05 DL<05 DL<10

850
1200
1500
780
830
700
880
610
720
540
330
400
580
600
780
760
860

907
595
760
330

1500

850
1300
1500
740
750
700
600
700
650
500
330
400
540
600
740
780
920

909
553
741
330

1500

110000
221000
232000
130000
116000
104000
117000
97500
62400
50200
41900
51000
69700
80600

100000
118000
133000

1378 44
76713

109076
41900

232000

OS ZN
DL <10

161880
158460
180120
141360
160000
142000
145000
88800
61100
53100
51100
79400
83400
86200

103000
152000

1431 28
87988

115558
51100

1801 20

1431 28
87988

115558
51100

180120

DIS ZN
DL<10

107000
218000
229000
126000
117000
102000
64600
88500
83800
41100
41200
49700
71500
83900

100000
119000
135000

137211
70300

105724
41100

229000

TOT PB
DL <5

1900
3300
2000
2200
1600
2500
2000
2200

18200
1600
2000
2100
2400
2000
2000
2000

2125
4125
3125
1600

18200

2125
4125
3125
1600

18200

TOT PB
DL<5

1800
2800
2000
4200
2600
2000
2200
3100
2200
4600
2200
4000
2100
1700
2100
2500
2200

2433
2800
2606
1700
4600

LOADINGS (POUNDS/DAY)

DIS PB TOT CD DIS CD TOT 2N OS ZN
DLOO DL<05 DL<05 DL <10 DL<10

1100 233 239 46439 47136
1100 260 273 50557 52055
1200 286 292 46997 48218
1100 319 304 51153 52421
1000 284 296 47095 48302
1100 446 503 88667 89296
1200 741 785 127626 129411
900 776 762 126519 125250
700 2896 1897 385430 305049

1100 768 768 109267 113322
900 843 800 107218 107640

1300 590 590 93193 90128
1500 447 413 56779 56508
1300 283 2.91 36343 35616
1500 266 269 32631 32631
1200 292 301 47778 48740

1188 278 283 44874 45640
1088 938 815 136837 127075
1138 608 549 90856 86358
700 233 239 32631 32631

1500 2896 1897 385430 305049

1168 278 283 44874 45640
1088 938 815 136837 127075
1138 608 549 90858 86358
700 233 239 32631 32631

1500 2896 1897 385430 305049

LOADINGS (POUNDS/DAY)

OS PB TOT CO DIS CO TOT ZN OS ZN
DLOO DL<05 DL<05 DL<10 D.L <10

900 209 2.09 27080 26342
2100 333 361 61330 60498
1200 458 458 70887 69971
700 1045 962 174196 168836

1100 1156 1044 161529 162922
1500 718 718 106654 104603
1100 3892 26.53 517400 374120
1300 1173 1346 187488 170181
1400 1216 1098 139168 141553
1000 5060 4685 470416 385141
1100 2192 2192 278295 273646
1500 460 460 58632 57138
1400 558 520 67097 68830
1400 270 2.70 36331 37819
1500 286 271 36636 36636
1400 285 293 44293 44669
1800 315 337 48725 49458

1344 484 471 73445 73017
1288 1909 1709 228146 196901
1318 1155 1053 146246 131315
700 209 209 27060 26342

2100 5060 4685 517400 385141

TOT PB OS PB
DL <5 DL <3

553 320
1084 361
535 321
816 408
483 302

1572 692
1785 1071
3103 1269

90866 3495
34 15 23 48
4213 1896
2384 1476
1626 1016
808 525
634 475
641 385

694 387
13620 1658
7157 1022
483 302

90866 3495

694 387
13620 1658
7157 1022
483 302

90866 34S5

TOT PB OS PB
DL<5 DL<3

443 222
777 583
611 367

5628 938
3620 1532
2051 1538
9729 4864
5961 2500
3716 2365

43106 9371
14612 7306
4599 1724
2022 1348
766 631
769 550
938 526
806 659

1596 667
107 24 38 77
5891 2178
443 222

43108 9371



STATION SF-7(OLDSF-135) CONCENTRATIONS (PPB) LOAONGS (POUNDS/DAY)
LOCATION WALLACE

DATE

10/26/93
11/30/93
12/20/93
01/19/94
02/15/94
03/07/94
03/23/94
04/06/94
04/18/94
05/03/94
05/20/34
06/08/94
06/24/94
07/23/94
08/16/94
09/09/94

LOWS MEAN
H1GHQMEAN
ANNUAL MEAN
WIN
MAX

LOWQMEAN
MGHQMEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

DATE

10/05/94
11/15/94
12/14/94
01/11/95
02/10/95
03/08/95
03/22/95
04/13/95
04/25/95
05/10/95
05/23/95
06/13/95
06/28/95
07/12/95
07/26/95
08/15/95
09/14/95

LOWQMEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

STAGE

MA
NA

844
825
840
775
778
728
635
694
700
715
787
810
822
827

621
726
674
000
844

621
726
674
000
844

LOG
STAGE

NA
NA

093
092
092
089
089
086
080
084
085
085
090
091
091
092

069
086
077
000
093

069
086
077
000
093

SF-7(OLDSF-135)
WALLACE

STAGE LOG
STAGE

835
820
823
725
723
747
717
736
729
631
677
740
756
814
818
727
832

791
717
756
631
835

092
091
092
086
086
087
086
087
086
080
083
087
088
091
091
086
092

090
085
088
080
092

LOG
FLOW

NA
NA

165
171
166
189
188
208
247
2.22
219
213
185
177
172
171

128
209
168
000
247

128
209
168
000
247

LOG
FLOW

168
173
172
209
210
200
212
204
207
249
229
203
197
175
174
208
169

1.84
213
198
168
249

FLOW TOT CD
(cts) DL <05

4425 1000
4425 1010
44 25 12 20
51 54 10 90
4568 1100
7834 940
7634 1000-

121 33 7.40
29751 660
16409 480
15490 460
13439 580
7068 680
5828 920
5282 1100
5071 900

4897 1043
13720 693
9309 868
4425 460

297 51 12 20

48 97 10 43
137 20 6 93
9309 868
4425 460

29751 1220

DIS CO TOT ZN
DL <05 DL<10

860 180462
9 10 1846 80

1220 204060
9 80 2029 20

1100 181000
1000 179000
1100 176000
740 113000
550 102000
430 61900
460 61600
580 94400
550 93400
860 119000

145000
900 158000

854 171890
676 110163
616 141026
430 61600

12 20 2040 60

854 171890
676 110163
816 141026
430 61600

1220 204060

CONCENTRATIONS (PPB)

FLOW TOT CO OS CO TOT ZN
(cfs) DL<05 D.L<05 DL<10

47 55 12 00
5368 1400
52 39 17 00

12246 1300
12474 1100
100 24 9 00
13190 1300
11071 830
11803 720
310 37 4 20
193 74 4 60
10676 480
92 51 5 20
5639 670
5457 800

120 22 8 80
4871 960

7563 1112
14553 704
10853 920
47 55 4 20

31037 1700

1000 154000
1400 244000
18.00 280000
1100 184000
1000 168000
820 136000

1200 165000
7 50 1250 00
700 108000
3 90 570 00
3 60 492 00
480 55400
520 82300
680 91000
800 116000
8 80 1370 00

1030 151000

1077 169444
653 97238
877 135465
3 60 492 00

1800 280000

DIS ZN TOT PB
DL<10 DL<5

1834 26 26 00
1721 40 98 00
2086 20 21 00
184680 2200
182000 2400
177000 2900
177000 2800
117000 3200
87900 19400
62300 3400
62300 2400
92400 2500
92400 2900

119000 3600
2600

1570 00 29 00

150858 3525
108538 4938
1383 44 42 31
623 00 21 00

2086 20 194 00

150858 3525
108538 4938
1383 44 42 31
62300 2100

2086 20 194 00

DIS ZN TOT. PB
D.L<10 DL<5

150000 2900
246000 3100
284000 2600
179000 5700
165000 4200
134000 2500
160000 3900
121000 3500
108000 29.00
48900 4000
474 00 23 00
53600 5700
799 00 21 00
934 00 2400

116000 2900
138000 3100
148000 2900

168822 3311
94100 3363

133659 3335
47400 2100

284000 5700

OS PB TOT CD
DL<3 Dl_<05

15 00 2 38
1100 240
1200 290
1500 302
12 00 2 70
1500 396
1700 411
1400 483
11.00 1056
21.00 424
11.00 383
1400 419
1700 259
2100 288

313
1400 246

1250 274
1500 479
14 67 3 76
1100 238
2100 1056

12 50 2 74
1500 479
1467 376
1100 238
2100 1056

as CD
DL<05

205
217
290
272
270
421
452
483
880
3.80
383
4.19
209
2.70
000
246

221
454
337
000
880

221
454
337
000
880

TOT ZN OS ZN
DL<10 DL<10

42962 43667
43966 40981
48583 49669
562.70 512 12
444 86 447.32
75448 74605
72288 72699
737.62 76373

1632 60 1406 91
54646 54999
513.35 519 18
682.55 66809
355.18 351 38
37314 373.14
41202 000
431.09 42838

447.36 38801
74314 71654
59525 55228
35518 000

163260 140691

447.36 38801
743 14 716.54
59525 552.28
355 18 0.00

163260 140691

LOADINGS (POUNDS/DAY)

as. PB TOT. co as co TOT. ZN as. ZN
DL<3 DL<05 O.L<0.5 D.L <10 DL<10

1200 307
1800 404
1800 479
1000 856
1600 738
16.00 485
2300 923
1800 494
1800 457
1300 701
13 00 4 79
21 00 2 76
1400 259
1800 203
1900 235
18 00 5 69
21 00 2 52

16 67 4 49
1700 509
1682 478
1000 203
2300 923

256
404
507
7.25
671
442
852
447
444
651
375
276
259
206
235
569
270

427
468
446
206
852

39394 38371
70473 71051
789.17 80044

121222 117928
112748 110735
73343 72264

117090 113542
74452 72070
68578 68578
95177 81652
51282 49406
31821 30787
40963 39768
27608 28336
34056 34056
88808 89255
39569 38783

68066 67618
69088 66008
68547 66860
276 08 283 38

1212.22 117928

TOT PB
DL<5

619
2333
500
610
590

1222
1150
2089

31051
3002
2000
1808
1103
1129
7.39
791

9.14
5428
3171
500

31051

914
5428
3171
500

31051

TOT. PB
DL<5

7.42
895
733

37.55
28.19
13.48
2768
2085
1841
6679
2397
32.74
1045
7.28
851

2005
760

1476
2680
2043
728

6679

as PB
DL <3

357
262
286
416
295
632
698
914

1761
1854
9.17

1012
646
658
000
382

332
1054
693
000

1854

332
1054
693
000

1854

as PB
D.LO

307
520
507
659

1074
863

1632
1072
1143
21.71
1355
1206
697
546
558

1164
550

654
1267
943
307

2171



STATION SF-8 (OLD SF-125)
LOCATION ABOVE WALLACE

DATE STAGE LOG
STAGE

10/26/93 1622 121
11/30/93 1624 121
12/20/93 16 22 1 21
01/19/94 1604 121
02/15/94 16 23 1 21
03/07/94 15 61 1 19
03/23/94 15 65 119
04/06/94 1505 18
04/18/94 14 33 16
05/03/94 1475 17
05/20/94 14 80 17
06/08/94 1507 18
06/24/94 15 47 19
07/23/94 1577 20
08/16/94 1590 120
09/09/94 15 92 1 20

LOW3 MEAN 16 07 1 21
HIGHQ MEAN 1509 118
ANNUAL MEAN 15 58 1 19
MIN 1433 116
MAX 1624 121

LOWQMEAN 1607 121
HIGHQ MEAN 1509 118
ANNUAL MEAN 15 58 119
MIN 1433 116
MAX 1624 121

STATION SF-8 (OLD SF-125)
LOCATION ABOVE WALLACE

DATE STAGE LOG
STAGE

11/15/94 1587 120
12/14/94 15 81 1 20
01/11/95 1505 1 18
02/10/95 1509 118
03/22/95 1468 117
04/12/95 1511 118
04/25/95 1501 118
05/03/95 1451 116
05/23/95 14 41 1 16
06/13/95 1485 117
06/28/95 1531 118
07/12/95 15 55 119
07/26/95 15 75 1 20
08/15/95 1575 120
09/14/95 (1612 121

LOWQ MEAN 15 62 119
HIGHQ MEAN 14 84 117
ANNUAL MEAN 15 26 1 18
MIN 1441 116
MAX 1612 121

LOG
FLOW

137
136
137
147
137
170
168
201
243
219
216
200
178
161
154
153

146
199
172
136
243

146
199
172
136
243

LOG
FLOW

156
159
201
199
223
198
204
233
239
213
187
173
163
163
143

170
214
190
143
239

CONCENTRATIONS (PPB)

FLOW TOT CO DISCO TOTZN
(cfs) DL<05 DL<05

2366 110 110
23 09 1 20 1 00
23 66 2 50 1 50
29 48 1 00 0 90
23 38 0 90 0 90
50 34 0 90 0 60
4787 100 100

10337 080 080
27147 120 050
15369 060 060
14378 090 080
10071 070 080

6011 080 080
4118 100 090
3503 160 130
3418 090 090

29 21 1 28 1 06
11642 086 076
72 81 1 07 0 91
2309 060 050

271 47 2 50 1 50

2921 128 106
11642 086 076
72 81 1 07 0 91
2309 060 050

27147 250 150

OL<10

22800
24510
25080
19266
21700
19200
21800
15600
16200
9300

11000
13200
12400
16400
23200
20100

21632
14838
18235
9300

25080

21632
14838
18235
9300

25080

CONCENTRATIONS (PPB)

FLOW TOT CO DISCO TOTZN
(cfs) DL<05 DL<05

36 36 1 20 1 10
39 18 1 70 1 70

10337 110 100
9811 090 090

16878 100 100
95 58 1 40 1 70

10894 080 080
212 30 1 90 1 40
243 28 1 20 1 40
13454 090 090
7377 070 080
5431 090 090
42 22 1 00 1 00
42 22 1 00 110
26 73 110 1 10

5531 111 110
14817 113 114
98 65 112 112
2673 070 080

243 28 1 90 1 70

DL<10

28400
32600
23300
21800
19400
16300
14300
10900
10500
10800
11700
13100
17700
21700
21200

22475
13414
18247
10500
32600

CXSZN
DL<10

22458
23940
24054
19038
21200
18200
21600
14500
8600
8900
9500

13200
12200
14800
22100
18300

20736
13338
17037
8600

24054

20736
13338
17037
8600

24054

OISZN
DL<10

27700
33900
20900
21300
18200
17000
14000
7600
8900

10200
11600
12600
18100
20300
20800

21950
12500
17540
7600

33900

TOT PS
DL<5

500
1100
100
250
700
800
600

1200
5200
700

1500
600
700
250
700
600

525
1413
969
100

5200

525
1413
969
100

5200

TOTPB
DL<5

250
600

1500
600
250
700
900

1600
1000
600
250
700
250
500
500

636
757
693
250

1600

OSPB
DL<3

300
150
100
150
150
150
300
150
150
150
250
150
150
150
250
150

175
181
178
100
300

175
181
178
100
300

CUSPS
DL<3

300
400
150
150
150
500
150
300
300
500
150
300
150
150
150

219
293
253
150
500

LOADINGS (POUNDS/DAY)

TOT CO DS CO TOT ZN
DL<05

014
015
032
016
011
024
026
044
175
050
070
038
026
022
030
017

020
057
038
011
175

020
057
038
011
175

DL<05 DL<10

014
012
019
014
Oil
022
026
044
073
050
062
043
026
020
025
017

017
043
030
011
073

017
043
030
011
073

2902
3045
3193
3055
2729
5200
5614
8676

23660
7690
8509
7152
4010
3633
4373
3696

3328
8814
6071
2729

23660

3328
8814
6071
2729

23660

LOADINGS (POUNDS/DAY)

TOT CD OS CD TOT ZN
DL<05

023
036
061
048
091
072
047
217
157
065
028
026
023
023
016

032
097
062
016
217

DL<05 D

022
036
056
048
091
087
047
160
183
065
032
026
023
025
016

031
095
061
0.16
183

L<10

5556
6871

12958
11507
17616
8382
83.81

12450
13743

7817
4644
3827
4021
4929
3048

6590
10433
8383
3048

17616

as ZN
DL<10

2859
2974
3062
30 19
2666
4929
5562
8064

12560
7359
7348
7152
3946'
3279
4165
3365

3174
7115
51.44
2666

12560

3174
7115
5144
2666

12560

aszN
DL<10

5419
7145

11624
11243
16526
8742
8205
8681

11849
7383
4804
3681
4112
4611
2991

6353
9399
7774
2991

16526

TOT PB
DL<5

064
137
013
040
088
217
155
667

7595
579

1160
325
226
055
132
110

080
1365
723
013

7595

080
1365
723
013

7595

TOT PB
OL<5

049
169
834
317
227
360
527

1827
1309
434
099
205
057
114
072

227
683
440
049

1627

as PB
OL <3

038
019
013
024
019
041
077
083
219
124
193
081
049
033
047
028

028
108
068
013
219

028
108
068
013
219

as PB
DL<3

059
084
083
079
136
257
088
343
393
362
060
088
034
034
022

060
234
141
022
393



STATION SF-9 (OLD SF-1 10) CONCENTRATIONS (PPB) LOADINGS (POUNDS/DAY)
LOCATION BELOW MULLAN

DATE STAGE

10/26/93 1759
11/30/93 1763
12/20/93 17 65
01/19/94 1756
02/15/94 1765
03/07/94 17 18
03/23/94 1721
04/06/94 16 66
04/18/94 16 22
05/03/94 16 57
05/20/94 1655
06/08/94 16 94
06/24/94 17 24
07/23/94 17 51
03/16/94 17 62
09/09/94 1763

LOWQ MEAN 17 61
HIGHQ MEAN 16 82
ANNUAL MEAN 17 21
MIN 1622
MAX 17 65

LOWQ MEAN 17 61
HIGHQ MEAN 16 82
ANNUAL MEAN 1721
MIN 1622
MAX 1765

LOG
STAGE

125
125
125
124
125
124
124
122
121
122
122
123
124
124
125
125

125
123
124
121
125

125
123
124
121
125

STATION SF-9 (OLD SF-1 10)
LOCATION BaOW MULLAN

DATE STAGE LOO
STAGE

10/05/94 1769
11/15/94 1761
12/14/94 17 62
01/11/95 1694
02/10/95 1694
03/08/95 1697
03/22/95 1685
04/12/95 1686
04/25/95 16 87
05/08/95 1851
05/23/95 1645
06/1395 1677
06/28/95 1708
07/12/95 17.34
07/2*95 1752
08/15/95 1750
09/14/95 1658

LOWQ MEAN 1730
HIGHQ MEAN 1680
ANNUAL MEAN 1706
MIN 16 45
MAX 1769

125
125
125
123
123
123
123
123
123
122
122
122
123
124
124
124
122

124
123
123
122
125

LOG
FLOW

133
129
128
135
128
167
165
213
252
2.21
222
188
162
139
130
129

131
199
165
128
252

131
199
165
128
252

LOG
FLOW

124
131
130
188
188
186
196
195
194
226
231
2.03
176
154
139
140
220

157
201
178
124
231

FLOW TOT CD
(ct>) D L <0 5

21 26 080
1968 070
1894 080
2252 060
1894 070
4726 050
44 55 0 60

13387 050
331 49 0 25
16063 050
167 55 0 70

7811 025
41 99 0 60
24 81 0 70
2006 220
1968 060

2074 089
125 45 0 49
73 10 0 69
1894 025

331 49 220

2074 089
12545 049
7310 069
1894 025

331 49 220

DISCO
DL<05

080
080
080
060
070
060
060
025
025
025
080
050
050
050
080
060

070
047
058
025
080

070
047
058
025
080

TOT ZN DIS ZN
DL<10 DL<10

17556 17670
17442 16644
207 48 193 80
17214 17670
18700 18300
11800 11600
13500 13800

8100 7300
4600 2600
5800 5800
5700 4700
6600 6500
9400 8900

14600 13500
17500 17600
15800 15000

17445 16971
81 88 76 50

12816 12310
4600 2600

207 48 193 80

17445 16971
81 88 76 50

12816 12310
4800 2600

207.48 19380

CONCENTRATIONS (PPB)

FLOW TOT.CD DISCO TOT2N DIS2N
(eh) DLOS DL<05 Dl_<10 OL<10

1754 100
2045 100
2006 1 10
7611 070
7611 060
7168 060
8117 100
8935 120
87 67 0 50

181 88 1 10
20573 090
10711 060
5759 025
34.52 050
2433 100
2529 060

157 58 0 70

5022 080
11151 077
7906 079
1754 025

20573 1.20

100
080
110
060
050
060
090
120
060
050
090
060
025
050
0.60
060
060

072
069
071
025
120

20100 19800
182.00 183.00
21800 21600
12200 121.00
11400 10800
11800 115.00
214 00 191.00
11300 10600
8000 7700
6500 4500
6700 6400
7000 6100
7200 6800
8300 8700

11500 11700
13800 13100
16400 16100

15078 148.00
10238 8838
12800 11884
6700 4500

218,00 216.00

TOTPB
DL<5

800
1800
900

1100
1300
900
900

1000
2100
500

6300
900
700

1100
1400
600

1125
1663
1394
500

6300

1125
1663
1394
500

6300

TOTPB
OL<5

600
700
700

1200
700
600
500
700
7.00

1800
1000
600
600
800
600

1600
800

856
813
835
600

1800

DIS PB TOT CD
DL<3 DL<05

300 009
500 007
300 003
300 007
400 007
500 013
400 014
150 036
150 045
150 043
700 063
150 010
300 014
400 009
500 024
150 006

356 010
313 030
334 020
ISO 006
700 063

356 010
313 030
334 020
150 006
700 063

DIS CD
DL<05

009
008
008
007
007
015
014
018
045
022
072
020
Oil
007
009
006

008
027
017
006
072

008
027
017
006
072

TOT ZN DIS ZN
DL<10 DL<10

2008 2021
1647 1762
21 14 1975
2086 2141
1905 1665
3000 2949
3235 3307
58 34 5257
8204 48 37
5019 5019
51 38 4237
2703 2662
2124 20.11
1948 1802
1889 1900
1673 1588

1934 1882
4407 3760
3170 2821
1673 1588
8204 52 57

1934 1882
44.07 37.60
31 70 28 21
1673 1588
8204 5257

LOAOINOS (POUNDS/DAY)

DIS.PB TOT.CD DISCO TOT ZN DIS ZN
DLO DL<OS D.L<05 DL<10 DL<10

300 009
150 011
300 012
300 028
150 025
150 023
150 048
600 068
160 024
300 1.08
400 100
400 035
3.00 008
400 009
300 0.13
500 008
400 059

311 018
306 050
309 034
150 008
600 108

009
009
012
02S
020
023
044
0.58
028
048
1.00
035
008
009
008
008
068

0.19
043
030
008
1.00

1887 1868
21.13 2014
23.53 2332
4996 4955
4668 44.22
4551 4435

10486 93.68
5432 6096
37.68 3628
8316 4403
74.16 6877
4034 2838
2231 21 07
1727 1802
1505 1531
18.78 17.82

13903 136.48

3883 38.17
6781 47.44
47 81 4253
1505 1531

13803 138.48

TOT PB
Dl_<5

091
191
092
133
132
229
216
720

3745
433

5679
369
158
147
151
064

125
1443
784
064

5679

125
1443
784
064

5678

TOT.PB
DL<5

057
0.77
076
481
287
231
245
336
3.30

17.61
1107
3.46
186
149
078
218
678

234
668
391
057

1761

DIS PB
DL <3

034
053
031
036
041
127
096
108
268
130
631
061
068
053
054
016

040
186
1 13
016
631

040
186
113
016
631

DIS PB
DLO

028
017
032
123
061
058
074
288
071
284
443
231
083
0.74
039
068
339

0.87
184
137
017
443



STATION
LOCATION

DATE

SF-10(OLDSF-1)
ABOVE MULLAN

STAGE LOG LOG
STAGE FLOW

10726/93
11/30/93
12/16/93
01/19/94
02/15/94
03/07/94
03/23/94
04/06/94
04/16/94
05/03/94
0520/94
06/08/94
06/24/94
07/23/94
08/16/94
09/09/94

LOWQMEAN
HIGHQMEAN
ANNUAL MEA
WIN
MAX

STATION
LOCATION

DATE

844
828
649
845
843
818
821
763
730
7.66
776
795
815
837
847
849

843
7.86
8.14
7.30
649

093 060
092 097
093 075
093 079
093 081
091 107
091 104
0.66 1.66
0.86 2.04
088 163
0.89 1 52
090 1.31
0.91 1.10
092 087
0.93 077
0.93 0.75

093 0.62
0.69 1.42
091 1.12
086 075
093 204

SF-10(OLDSF-1)
ABOVE MULLAN

STAGE LOG LOG
STAGE FLOW

10/05/94
11/15/94
12/14/94
01/11/95
02/10/95
03/08/95
03/22/95
04/12/95
04/25/95
05709/95
05/23/95
06/13/95
06/28/95
07/12/95
07/26/95
08/15/95
09/14/95

LOWQMEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

850
849
649
809
8.08
913
810
802
7.92
7.51
752
7.94
830
837
794
646
843

1

632
8.06
819
7.51
913

093 0.74
0.93 075
0.93 0.75
0.91 1.16
091 1.17
096 014
091 1.15
090 124
0.90 1.34
088 1.80
0.88 1.79
0.90 1 32
0.92 095
092 087
0.90 1.32
0.93 078
093 0.81

092 093
091 122
091 107
0.88 0.14
0.96 180

CONCENTRATIONS CPPB)

FLOW TOT.CD DIS.CD TOT.ZN
(cfe) DL.<0.5 DL<0.5

636 025 025
926 025 025
567 025 025
6 22 2 50 2 50
651 250 250

1175 0.25 025
1093 025 025
4593 025 025

10922 025 025
4254 025 025
3299 025 025
2054 025 025
12.62 025 025
7.49 025 0.25
594 025 025
567 025 025

664 081 081
3582 025 025
2123 053 053
5.67 025 025

10922 250 250

D.L.<10

1596
570

59.28
2850
1100
25.00
500
500

1200
1100
1200
1500
61.00
14.00
1700
1500

2081
1825
19.53
500

61.00

CONCENTRATIONS (PPB)

FLOW TOT.CD DISCD TOT.ZN
(els) DL<0.5 DL.<0.5

5.54 025 025
567 025 025
567 025 0.25

1459 025 025
1495 025 025
1 36 0 25 0 25

1424 025 025
17.30 025 025
2212 025 025
6266 025 0.30
6105 025 025
21.05 100 050
883 025 025
7 49 0 25 025

2105 025 025
608 025 025
651 025 025

973 025 025
2608 034 029
1742 029 027

1.36 025 025
62.66 1.00 050

DL.<10

39.00
500

16.00
1800
1700
1800
2900
1000
11.00
24.00
1000
2000
1000
1300
1000
1300
500

1511
1650
1576
500

3900

DIS2N
DL.<10

2622
5.70

5926
1482
1100
5900
1500
500
500

1500
20.00
19.00
23.00
4300
2200
11.00

24.13
2013
2213
500

5928

D1S7N
D.L.<10

2100
13.00
500

2300
2100
2500
2200
1400
1000
1200
500

10.00
500

1600
500

2000
1200

1511
1268
1406
500

2500

TOTPB
DL<5

700
6.00
2.50
250
250
250
250
250
6.00
600

1000
250
250
600
250
250

3.94
4.31
413
250

1000

TOTPB
DL.<5

250
2.50
2.50
800
2.50
250
250
250
2.50
250
250
250
250
250
2.50
2.50
250

311
250
282
250
800

LOADINGS (POUNDS/DAY)

DISPB TOT.CD DIS.CD TOT.ZN
D L.<3 D.L <05

2.50 001
3.00 001
1.50 001
1.50 008
150 009
1 50 0.02
150 001
300 006
500 0.15
300 006
250 004
1 50 0.03
1.50 002
4.00 001
250 001
1 50 0.01

225 0.03
244 005
2.34 004
1.50 0.01
500 0.15

D.L <0.5

0.01
001
0.01
0.08
009
002
001
0.06
015
0.06
0.04
0.03
002
0.01
001
001

003
005
0.04
0.01
0.15

D.L. <10

055
026
181
0.95
0.39
158
029
124
705
252
2.13
1.66
4.14
056
054
0.46

069
258
1.63
028
7.05

LOADINGS (POUNDS/DAY)

DISPB TOT.CD DIS.CD TOT.ZN
DL.<3 D.L.<05

1.50 001
1.50 001
150 001
1.50 002
1.50 002
150 000
150 002
1 50 0.02
1.50 0.03
1.50 008
150 006
400 011
1 50 0.01
150 001
1.50 003
1.50 001
150 001

150 001
1 81 0.05
165 003
150 000
400 0.11

D.L. <0.5

001
0.01
001
002
002
000
002
002
003
010
0.08
006
001
001
003
001
001

001
004
003
000
0.10

D.L<10

1.16
015
049
1.41
137
013
222
0.93
1.31
809
328
227
048
052
1.13
0.42
0.18

076
234
150
0.13
809

DIS.ZN
DL.<10

090
028
181
050
039
373
088
124
294
343
355
2.10
1.56
1.73
0.70
034

0.63
2.43
1.63
028
373

DIS.ZN
D.L. <10

063
040
0.15
1.81
1.69
018
169
130
1.19
4.05
1.64
1.13
024
064
0.57
0.65
042

0.77
143
1.08
015
4.05

TOT. PB DIS. PB
Di. <5 D.L. <3

024 009
030 015
008 005
008 005
009 005
016 009
015 009
062 074
3.53 294
1 37 0 69
177 044
028 017
017 010
024 016
008 008
0.08 005

015 008
1.01 0.66
0.58 037
008 0.05
353 2.94

TOT.PB DIS.PB
D.L. <5 D.L. <3

007 004
008 005
008 0.05
063 012
020 0.12
002 001
0.19 0.11
023 0.14
0.30 0 18
084 051
082 0.49
028 045
0.12 0.07
0.10 0.06
028 0 17
0.08 0.05
009 005

018 008
0.35 025
026 0.16
002 001
084 051



STATION PC-1 (OLD PC-1) CONCENTRATIONS (PPB) LOADINGS (POUNDS/DAY)
LOCATION PINE CREEK Q MOUTH

DATE STAGE

10/29/93 196
12/01/83 1 91
12/21/93 2 13
01/21/94 2 48
02/17/94 2 05
03/08/94 318
03/23/94 311
04/08/94 316
04/18/94 4 28
05/03/94 3 10
05/19/94 280
06/08/94 242
06/24/94 2 21
07/22/94 2 10
08/17/94 2 10
09/26/94 2 10

LOWQ MEAN 2 10
H1GHQ MEAN 3 03
ANNUAL MEAN 2 57
MIN 1 91
MAX 428

LOWO. MEAN 2 10
HGHQMEAN 303
ANNUAL MEAN 2 57
MIN 1 91
MAX 428

LOG
STAGE

029
028
033
039
031
050
049
050
063
049
045
038
034
032
032
032

032
047
040
028
063

032
047
040
028
063

STATION PC-1 {OLD PC-1)
LOCATION PINE CREEK @ MOUTH

DATE STAGE LOG
STAGE

10/05/94 311
11/16/94 308
12/14/94 308
01/10/95 436
02/09/95 378
03/22/95 1088
04/14/95 11 45
04/27/95 11 51
05/11/95 1108
05/24/95 1185
06/12/95 12 11
06/27/95 12 09
07/11/95 12.31
07/25/95 12 45
08/14/95 1260
09/13/95 12 84

LOW3 MEAN 8 45
WGHQMEAN 11.57
ANNUAL MEAN- 9 29
MIN 308
MAX 12.84

049
049
049
064
058
1.04
106
106
104
107
108
108
109
110
1 10
111

069
106
091
0.49
1.11

LOG
FLOW

1 15
109
133
165
124
219
214
217
282
213
191
160
1 41
130
130
130

129
205
167
109
282

129
205
167
109
282

LOG
FLOW

2.14
212
212
286
256

10
10
10
10

.10
10
10
10
10
10

1.10

202
1.10
149
110
286

FLOW TOT CO
(cfs) DL<0.5

14 04 0 25
1236 025
2118 025
4492 025
1753 025

153 41 0 25
137 43 0 25
148 70 0 25
66565 025
13526 130
81 81 0 25
3980 025
2541 030
1975
1975 050
1975 025

2116 025
17343 039
97.30 0 34
12 36 0 25

66565 1.30

2116 025
173 43 0 39
9730 034
1236 025

66565 130

DISCO
Dl_<05

025
025
0.25
025
025
060
025
025
025
070
025
025
040

025
025

022
037
031
025
070

022
037
031
025
070

TOTZN
DL<10

11742
10718
12426
10488
9100

13300
11700
9600
6000
7400
7600
8300
6800

8900
9900

9159
8838
9598
60.00

13300

9159
8838
9598
6000

13300

CONCENTRATIONS (PPB)

ROW TOT.CO DISCO TOTZN
(cfs) DL<05 DLO5 DL<10

13743 025
131 01 0.25
13101 025
72943 1.40
36033 1 10

12 59 2 20
1258 250
12 57 1 20
12 59 1 40
1256 080
1256 050
1256 025
1255 025
1255 025
1254 025
1254 025

192 42 0 53
12 57 1 26

10171 082
12.54 025

729 43 2.50

025
025
0.25
150
0.90
120
1.00
3.20
200
050
025
025
030
025
025
025

053
120
079
025
320

100.00
11000
12900
37400
22500
21800
17800
11000
9600
8400
87.00
8700
8600
89.00

102.00
104.00

16488
12288
136.19
8400

37400

DISZN
DL<10

131 10
10830
11514
102.60
9500

13500
12100
10400
5700
7100
7300
8600
7800

8900
10000

9264
9063
9774
57.00

13500

9264
9063
9774
5700

13500

DSZN
D.L<10

9800
12900
12400
402.00
22400
202.00
15200
10400
77.00
82.00
8500
88.00
8500
8900

101.00
97.00

16863
11288
13369
77.00

40200

TOTPB
DL<5

600
1300
250
250
250
250
250
250
250
250
600
500
250

250
800

463
325
420
250

1300

463
325
420
250

1300

TOTPB
DL<5

250
250
250

2400
1000
900
500
2.50
250
250
500
250
250
250
150
800

7.13
414
538
250

2400

DIS PB TOT CO
DL<3 DL.<0.5

600 002
150 002
150 003
150 006
150 002
150 021
150 018
150 020
150 090
150 095
150 011
150 005
150 004

000
250 005
150 003

200 003
150 033
1 87 0 18
150 000
600 095

200 003
150 033
1 87 0 18
150 000
600 095

as co TOT ZN
DL<05 DL<10

002 887
002 713
003 1416
006 2534
002 858
050 109.77
018 86 51
020 7680
090 21487
051 5385
011 3345
005 1777
005 930
000 000
003 946
003 1052

003 1051
0 31 75 29
017 42 90
000 000
090 21487

003 1051
031 7529
0 17 42 90
000 000
090 21487

LOADINGS (POUNDS/DAY)

as PB TOT. co as co TOT ZN
DL<3 DL<05 DL<05 DL<10

1.50 0.18
1.50 0 18
1 50 0.18
500 549
1.50 2 13
400 015
150 017
1.50 008
300 009
1.50 005
150 003
150 002
150 002
400 002
1.50 002
4.00 002

2.75 103
207 009
228 055
150 002
5.00 5.49

018 7394
0.18 77.53
0.18 9092
589 1467.69
1 74 436.18
0.08 14 77
007 1104
022 7.44
0 14 6.50
003 568
002 588
0.02 588
002 581
002 601
002 688
002 7.02

1 03 271.50
0.08 831
055 13939
002 568
589 1467.69

as ZN
D.L <10

991
720

1312
2479
896

11142
8947
8320

20413
5167
3213
1841
1067
000
946

1062

1051
7514
4282
000

20413

1051
7514
4282
000

20413

as. ZN
DL<10

7246
9092
8740

1577.57
434.24

1369
1028
7.04
5.21
554
574
5.95
574
6.01
682
654

28596
7.64

146.32
5.21

1577.57

TOT. PB OS PB
Dl_<5 DL<3

045 045
086 010
028 017
060 036
024 014
206 124
165 1 11
200 120
895 537
182 109
264 066
107 032
034 021
000 000
027 027
085 016

044 021
259 140
152 080
000 000
895 537

044 021
259 140
152 080
000 000
895 537

TOT. PB OS. PB
DL<5 DL<3

1.85 1.11
1.76 1 06
1.76 1.06

9418 1962
1939 291
061 027
034 010
0 17 0 10
017 0 20
0 17 0 10
034 010
017 010
0.17 0 10
017 027
017 010
054 0.27

15.00 331
028 0.14
7.62 1.72
017 010

84.18 1962
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STATION HIL-KOLDHIL-10) CONCENTRATIONS (PPB) LOADINGS (POUNDS/DAY)
LOCATION NEAR MOUTH

DATE

10/29/93
12/01/93
12/21/93
01/21/94
02/17/94
03/08/94
03/23/94
04/08/94
04/18/94
05/06/94
05/20/94
06/09/94
06/24/94
07/22/94
08/18/94
09/26/94

LOW3MEAN
HIGHQ MEAN
ANNUAL MEAN
WIN
MAX

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

DATE

10/05/94
11/16/94
01/10/95
02/09/95
03/07/95
03/23/95
04/1405
04/25/95
05/10/95
05/24/95
06/12/95
06/27/95
07/12/95
07/25/95
08/14/95
03/13/95

LOWQMEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

STAGE

554
553
552
548
551
536
536
534
511
535
536
541
545
554
554
559

553
535
544
511
559

553
535
544
511
559

LOG
STAGE

074
074
074
074
074
073
073
073
071
073
073
073
074
074
074
075

074
073
074
071
075

074
073
074
071
075

HIL-1 (OLD HL-10)
NEAR MOUTH

STAGE LOG
STAGE

555
550
513
516
536
506
532
538
522
543
541
551
555
5.61
566
571

548
534
541
506
571

074
074
071
071
073
070
073
073
072
073
073
074
074
075
075
076

074
073
073
070
076

LOG
FLOW

020
022
025
036
028
064
070
076
143
073
070
056
045
020
020
006

022
075
048
006
143

022
075
048
006
143

LOG
FLOW

017
031
137
128
070
158
082
064
1 11
050
056
028
017
001

•013
•026

036
077
057

•026
1.58

FLOW TOT CO DISCO TOTZN
(cfs) DL<05 DL<05 DL<10

157 300 310 126540
1 68 2 90 2 90 1265 40
1 79 2 80 2 80 1208 40
231 290 310 116280
191 260 280 122000
441 210 220 94000
503 240 250 95500
574 210 220 89300

26 98 1 90 1 80 593 00
537 230 250 77300
503 250 230 81300
363 280 320 100000
280 330 350 101000
157 320 320 77300
157 290 300 98000
115 350 330 108000

169 298 303 111938
737 243 253 87213
453 270 278 99575
115 1 90 1 80 593 00

2698 350 350 126540

169 298 303 111938
7 37 2 43 2 53 872 13
453 270 278 99575
115 190 180 59300

2698 350 350 1265.40

CONCENTRATIONS (PPB)

ROW TOT CD DISCO TOTZN
(cfs) DL<05 DL<05 DL<10

1 48 3 10 3 20 1060 00
203 260 310 118000

2351 220 2.50 104000
1916 240 210 87600
503 220 250 97800

3812 250 250 77800
655 390 240 97000
441 210 210 82800

1276 1.40 160 58200
319 220 210 64700
363 200 180 68200
191 190 1.90 680.00
148 2.20 230 84000
101 260 260 81700
0.74 2.80 280 83000
054 2.80 300 88800

624 2.59 2.70 85388
845 228 2.11 768.13
785 243 241 861.00
054 140 1.60 582.00

3812 3.80 3.20 118000

DISZN
DL<10

127680
124260
1231 20
112404
127000
96000
86600
94900
57800
78600
82400

101000
104000
80400

101000
112000

113483
88913

1011.98
57800

127680

113483
88913

101198
57800

127680

DISZN
DL<10

111000
124000
104000
89400
86900
81300
848.00
86400
577.00
65200
68700
69000
881.00
83300
843.00
827.00

88100
775.00
87800
577.00

1240.00

TOTPB
DL<5

700
600
250
250
250

1000
500
250

1000
250
250
250
250
250
250
600

394
469
431
250

1000

394
469
431
250

1000

TOTPB
DL<5

1900
500

1000
700
7.00
600
5.00
250
250
500
250
500
250
900
250
500

750
444
597
250

1800

OSPB TOT CO
D L<3 D L <0 5

300 003
150 003
5.00 003
1.50 004
150 003
150 005
150 008
300 008
150 028
300 007
1.50 007
1.50 0.05
400 005
150 003
2.50 002
300 002

244 003
219 009
231 006
150 002
500 028

244 003
2.19 009
231 006
150 002
5.00 028

DIS. CO
D.LO5

003
003
003
004
003
005
007
007
026
007
008
006
005
003
003
002

003
009
006
002
026

003
009
006
002
026

TOT. ZN OS ZN
DL<10 DL<10

10.72 10 82
11 42 11 22
1163 1184
1445 1397
12 51 13.02
22 32 22 78
25 84 26 14
2756 2828
8606 8389
22 34 22 71
2200 2230
1852 1872
1522 1567
655 681
830 856
667 682

1028 1039
3011 30.31
2018 2035
655 681

6606 8389

1028 1039
3011 3031
20 18 20 35
655 681

8606 6389

LOADINGS (POUNDS/DAY)

OS PB TOT CD DIS CD TOT ZN DiS ZN
DL<3 DL <05 DL<05 DL<10 DL<10

300 002
150 003
4.00 028
150 025
4.00 006
400 051
1 50 0.14
300 005
1.50 0 10
400 0.04
400 004
400 0.02
150 002
150 001
3.00 0.01
300 001

238 008
325 012
2.81 0 10
1.50 001
4.00 051

003
003
032
022
007
051
008
005
011
004
004
0.02
0.02
0.01
0.01
001

008
0.11
010
001
0,51

843 863
1290 13.55

131 57 131 57
8028 82.13
2647 2622

158.55 166.73
3416 3338
1866 2051
3984 39.60
11.10 11.18
1332 1341
687 7.08
668 685
4.45 4.54
3.71 376
2.60 2.71

32.58 32 89
38.80 38.77
35.74 36.38
260 271

158.55 16673

TOT, PB
DL<5

006
005
002
003
003
024
0.14
008
145
007
007
005
004
002
002
004

003
027
015
002
145

003
027
015
002
145

TOT PB
DL<5

015
005
127
0.72
018
123
018
006
017
008
005
005
002
005
0.01
0.01

028
0.25
027
001
1.27

as PB
DL<3

003
001
005
002
002
004
004
009
022
009
004
003
006
001
002
002

002
008
005
0.01
022

002
008
005
001
022

as PB
DL <3

002
002
051
015
0.11
082
005
007
010
007
008
004
0.01
001
001
001

009
017
0.13
0.01
082



STATION DEV-HOLDDEV-10) CONCENTRATIONS (PPB)
LOCATION NEAR MOUTH

DATE STAGE LOG LOG FLOW TOT.CD DIS.CD
STAGE FLOW (cfe) DL.<0.5 DL.<05

10/29/93
12/01/93
12/21/93
01/21/94
02/17/94
03/08/94
03/23/94
04/08/94
04/18/94
05/03/94
05/18/94
06/09/94
06/24/94
07/22/94
08/1 8/94
09/26/94

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

241
249
237
230
000
218
216
223
225
231
230

NA
277

NA
MIN
MIN

120
203
1.61
000
2.77

0382017
0396199
0374748
0361728

ERR
0.338456
0334454
0.348305
0.352183
0.363612
0.361728

ERR
0.44248

ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR

4 19144
•0.28662
-014266
-005528

ERR
0.10089

0 127752
0034799
0.008776
•006793
•005528

ERR
-05972

ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR

064
052
072
068
ERR
1.26
1.34
1.08
102
086
088
ERR
025
ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR

1330
1320
1610
1000
980

1000
830
690
900
980

1100
1300
14.00
15.00

968
1025
1139
690

1610

1520
1450
1420
1100
8.90

10.00
840
7.30
850

10.50
1100
1200
1400
15.00

998
10.34
11.61
7.30

15.20

TOT2N
DL.<10

576840
5276 20
6372.60
536940
4600.00
3900.00
318000
300000
286000
3140.00
358000
400000
446000
443000

397733
3516.25
426204
286000
637260

LOADINGS (POUNDS/DAY)

DIS.ZN TOTPB OISPB TOT.CD DIS CD TOT.ZN DIS.ZN TOT PB DIS PB
D.L.<10 DL.<5 DL.<3 DL.<0.5 D.L. <0.5 Dl.<10 Dl.<10 DL.<5 D.L.<3

5848.20
5198 40
648660
532380
466000
3910.00
324000
318000
297000
323000
367000
4120.00
456000
445000

399588
361125
4346.83
2970.00
648660

8.00
700

1900
500
600
600

12.00
500
250
600
5.00
7.00
600

17.00

7.88
618
8.04
2.50

19.00

500
400
400
400
300
600
5.00
400
4.00
500
400
4.00
600
600

325
475
457
300
600

0.05
004
006
0.05
ERR
0.07
006
004
005
005
0.05
ERR
0.02
ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR

005
004
006
0.05
ERR
007
0.06
004
005
005
005
ERR
0.02
ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR

1897
1468
2469
25.43
ERR

2647
2303
17.48
15.70
1445
16.96
ERR
6.07
ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR

2025
14.46
25.13
25.22
ERR

2654
23.39
1859
1630
1466
17.38
ERR
6.20
ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR

003
002
007
002
ERR
004
009
003
0.01
003
002
ERR
001
ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR

002
001
002
002
ERR
004
004
0.02
002
002
002
ERR
0.01
ERR
ERR
ERR

ERR
ERR
ERR
ERR
ERR

STATION DEV-KOLDDEV-10)
LOCATION NEAR MOUTH

DATE STAGE LOG
STAGE

11/16/94
01/10/95
02/09/95
03/22/95
04/14/95
04/25/95
05/10/95
05/24/95
OS/12/95
06/27/95
07/12/95
07/25/95
08/14/85
09/13/95

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

230
204
205
229
254
260
272
2.75
244
246
2.47
2.49
240
252

232
254
2.43
204
275

0.361728
0.30963

0311754
0.359835
0.404834
0.414873
0.434569
0.439333
038739

0390935
0.382687
0.396199
0.380211
0.401401

i
0.36
0.40
0.38
031
044

CONCENTRATIONS (PPB)

LOG FLOW TOT CD DIS CD TOT2N
FLOW (efc) DL<0.5 D.L<0.5 D.LX10

•0 05528
0.29434

0280088
-0.04258
434456
441261
-054411
•057606
•0.2275

•0.25129
-026311
•028662
•0.17832
•032152

•008
-034
•021
•058
0.29

0.88
1.87
191
091
045
039
029
027
058
056
0.55
052
0.66
0.48

0.88
0.49
0.74
027
197

1900
1100
770
720
840
740
800

10.00
11.00
1200
1100
1400
1500
1500

1324
929

1126
720

1900

1800
1000
8.00
730
800
770
860

1000
1100
1300
1200
1400
1500
16.00

1329
9.51

1140
730

1800

726000
426000
3260.00
282000
373000
349000
3680.00
3940.00
399000
426000
413000
4070.00
472000
4830.00

4647.14
3701 43
417429
2820.00
726000

LOADINGS (POUNDS/DAY)

DIS2N TOTPB DISPB TOT.CD DIS.CD TOT.ZN DIS.ZN TOT.PB DIS.PB
D.L.<10 D.L.<5 DL<3 D.L.<0.5 DJ_<0.5 D.L<10 D.L.<10 D.L.<5 DL. <3

741000
432000
327000
2850.00
3680.00
3580.00
3530.00
4010.00
428000
422000
417000
412000
486000
498000

4732 86
3735.71
423429
285000
741000

800
1500
7.00

1700
800
700
800

12.00
1400
20.00
7.00

1000
700

10.00

8.14
1257
10.86
700

2000

500
1200
150
500
700
5.00
7.00
5.00
800
7.00
600
800
600
800

679
629
654
150

1200

009
0.12
008
004
002
002
001
0.01
004
004
003
004
005
004

006
002
004
0.01
0.12

009
0.11
008
004
0.02
002
001
001
004
004
004
0.04
005
0.04

0.06
002
004
001
011

3439
4514
3343
13.75
808
726
5.66
5.63

12.71
12.85
12.12
11.32
16.80
12.39

2366
956

16.61
563

45.14

35.10
4577
3353
1390
696
7.45
5.43
5.73

13.64
12.73
1224
11.46
17.30
12.78

24.03
869

16.86
543

4577

0.04
0.16
007
008
002
0.01
0.01
002
004
006
0.02
003
0.02
003

005
004
0.04
001
0.16

002
013
002
002
002
001
0.01
001
0.03
0.02
002
0.03
0.02
0.02

004
002
003
001
013



STATION NM-1 (OLD NM-10) CONCENTRATIONS (PPB) LOADINGS (POUNDS/DAY)
LOCATION BELOW RV PARK

DATE

10/28/93
12/02/93
12/16/93
01/24/94
02/18/94
03/08/94
03/23/94
04/07/94
04/10/94
05/04/94
05/20/94
06/07/94
06/23/94
07/20/94
08/15/94
09/08/94

LOWQMEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

LOWQMEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

STATION
LOCATION

DATE

10/28/94
11/15/84
12/13/94
01/10/95
02/09/95
03/07/95
03/22/95
04/13/95
04/25/95
05/09/95
05/23/95
06/12/95

. 06/27/95
07/11/95
07/26/95
08/14/95
09/13/95

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

STAGE LOG
STAGE

NA ERR
NA ERR
NA ERR
NA ERR

472 067
436 064
428 063
416 062
364 056
423 063
422 063
435 064
449 065
463 0.67
470 067
474 068

235 ERR
422 062
328 ERR
000 ERR
474 ERR

235 ERR
422 062
328 ERR
000 ERR
4 74 ERR

NM-1 (OLD NM-10)
BELOW RV PARK

STAGE LOG
STAGE

474 068
470 067
471 067
446 065
417 062
424 063
372 057
409 061
421 062
398 060
409 061
531 073
449 065
459 066
468 067
475 068
481 068

462 066
427 063
446 065
372 057
531 073

LOG
FLOW

ERR
ERR
ERR
ERR
061
102
1 11
126
1.94
1.17
119
103
087
071
064
059

ERR
120
ERR
ERR
ERR

ERR
1.20
ERR
ERR
ERR

LOG
FLOW

059
064
062
090
125
116
183
134
120
148
134
001
087
076
066
058
052

072
1 16
093
001
183

FLOW TOT CO
(cfe) D L<0.5

4 70 22 00
4 70 23 00
480 2600
587 1900
411 2500

1044 24.00
12 97 21.00
1812 2500
8689 2800
1489 22.00
1531 2000
10.72 2500
7 39 24.00
516 2200
432 21.00
391 3000

470 2350
22.09 2363
1340 2356
391 1900

8689 3000

4.70 2350
2209 23.63
1340 2358
391 1900

8689 3000

DIS CO TOT.ZN
DL<0.5 DL«10

2600 4491.60
2200 435480
29 00 4594 20
2000 3830.40
2600 402000
26 00 3730 00
2200 375000
2300 384000
22 00 3810 00

325300
1900 239000
26.00 300000
24.00 325000
2300 260000
21.00 2260.00
32.00 456000

2488 383868
23 14 3377.68
2407 3608.38
1900 226000
3200 459420

24.88 3838 88
23 14 3377.88
2407 3606.38
19.00 226000
3200 459420

CONCENTRATIONS (PPB)

FLOW TOT CO DIS.CO TOT.ZN
(cfs) DL.<05

4 70 25.00
470 4800
480 4500
5.87 38.00

17 61 27 00
1449 2600
6732 2300
2211 27.00
1575 2500
30 45 18 00
2211 1500
103 1500
739 2000
571 20 00
454 2300
3 82 27 00
3 29 27 00

612 3111
22 58 20 88
1387 2629
103 1500

6732 4800

DL<O.C Dl_<10

27.00 378000
4800 702000
4400 717000
3500 557000
27.00 4370.00
3000 4790.00
2400 424000
26.00 484000
2500 490000
1800 286000
1600 205000
1600 2210.00
2200 294000
20 00 2910 00
2300 303000
2700 338000
2500 268000

30 67 4434 44
22 13 3603 75
2665 404353
1600 205000
4800 717000

DISZN
DL<10

4514 40
426360
483360
420660
407000
376000
3810.00
394000
3590.00

2520.00
3160.00
3300.00
261000
228000
484000

3952.28
344000
3713.21
228000
4840.00

3952.28
3440.00
371321
228000
484000

DISZN
DL<10

389000
680000
7390.00
550000
459000
476000
399000
469000
474000
264000
207000
229000
293000
292000
308000
347000
256000

446667
351375
401824
207000
739000

TOTPB
DL<5

4000
4800
6400
68.00
7300

10800
8700
65.00

44200
7200
6.00

66.00
6900
55.00
4400
40.00

6400
116.75
85.38
5.00

44X00

5400
11675
6538
600

44200

TOT.PB
DL<5

5300
134.00
9100

20000
10700
9500

16800
106.00
79.00

10800
87.00
6300

10300
10100
10000
6100

10100

10533
10363
10453
5300

20000

OISPB
DL<3

2900
3000
4000
3400
3400
4600
5300
57.00
4800

400
5400
52.00
4900
35.00
26.00

3463
4466
39.40
4.00

67.00

3463
44.86
3940
4.00

57.00

DISPB
DL<3

3000
9000
6000
5400
7300
6100
6000
5800
64.00
6400
5400
6200
7200
7200
7500
7400
5000

6422
61.88
6312
3000
9000

TOT CD
DL <05

056
058
067
060
055
135
147
2.44

1309
1.76
1.65
144
095
061
049
063

059
302
180
0.49

1309

059
302
180
0.49

1309

DIS CO TOT ZN
D L <0 5 D L <10

066 11357
056 11012
075 11864
063 12097
058 8895
1.46 20949
1 54 261 76
224 37430

1028 1781.12
000 26066
1 57 196 91
1.50 17309
095 12928
064 7212
049 5256
0.67 9601

0.62 96.62
Z44 423.33
1.53 259.97
0.00 62.58

10.28 1781.12

062 96.62
2.44 423.33
1.63 259.97
000 6166

10.28 1781.12

LOADINGS (POUNDS/DAY)

TOT. CO DIS. CD TOT ZN
DL<0.6

063
121
1 16
120
256
203
633
321
212
262
178
008
080
061
056
055
048

100
262
176
008
833

DL<06 D.L<10

068 95.58
1 21 177 51
1 14 185.16
1.11 17590
256 41412
234 37333
869 153561
309 575.79
212 41511
295 46860
1.90 24388
009 1227
088 11695
061 8937
056 7409
0 55 69.43
044 4750

099 14763
2 76 467 69
182 29825
009 1227
8.69 153561

DIS.ZN
Dl_<10

114.15
107.81
12482
13285
9005

21117
26595
38404

167828
000

20762
18232
13127
72.40
63.03

101.90

9963
382.58
241.10

0.00
1678.28

9963
38258
241.10

0.00
167828

DIS ZN
DL<10

9836
17194
19084
17369
43497
37099

144507
55794
401.55
432.55
246.26
1271

11655
8968
7531
7127
4538

15016
44795
29030

1271
144507

TOT PB DIS PB
DL<5 DL<3

1 01 0 73
1 21 0 76
165 103
2 15 1 07
1.62 075
607 258
607 370
829 556

20663 2244
6.77 000
041 033
381 312
274 207
1.53 136
102 081
064 055

1.38 088
2997 497
1568 293
041 000

206.63 22.44

1.38 0.88
2997 497
15.68 293
0.41 000

206.63 22.44

TOT. PB DIS PB
DL<5 DL<3

134 076
339 228
235 155
632 171

1014 692
740 475

6085 2173
1261 690
669 542

17 70 10 49
1035 642
046 034
410 288
310 221
245 183
1 25 1 52
179 089

357 218
1502 737
896 462
046 034

6085 2173



STATION
LOCATION

DATE

10/28/93
12/02/93
12/16/93
01/24/94
02/18/94
03/08/94
03/24/94
04/07/94
04/19/94
05/04/94
05/19/94
06/07/94
06/23/94
07/2094
08/15/94
09/08/94

LOWQMEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

LOWQMEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

DATE

10/04/94
11/15/94
12/13/94
01/10/95
02/09/95
03/07/95
03/22/95
04/13/95
04/25/95
05/09/95
05/23/95
06/12/95
06/27/95
07/11/95
07/25/95
08/14/95
09/1 3/95

LOW3 MEAN
HGHQ MEAN
ANNUAL MEAN
MIN
MAX

NM-2(OLDNM-20) CONCENTRATIONS (PPB) LOAONGS (POUNDS/DAY)
SHEPERDS BRIDGE

STAGE

548
547
549
540
548
526
520
517
453
502
503
513
526
540
544
544

545
508
526
453
549

545
508
526
453
549

LOG
STAGE

074
074
074
073
074
072
072
071
066
070
070
071
072
073
074
074

074
070
072
066
074

074
070
072
066
074

NM-2(OLDNM-20)
SHEPERDS BRIDGE

STAGE LOG

544
541
543
536
509
516
475
501
509
490
494
521
534
539
546
554
559

541
505
524
475
559

STAGE

074
073
073
073
071
071
068
070
071
069
069
072
073
073
074
074
075

073
070
072
068
075

LOG
FLOW

058
059
056
069
058
088
097
101
201
124
122
107
088
069
063
063

062
116
089
056
201

062
116
089
056
201

LOG
FLOW

063
067
064
074
1 13
103
165
125
1 13
142
136
096
077
070
060
049
043

067
120
092
043
165

FLOW TOT CO
(eft) DL<05

376 3000
388 2200
364 2800
485 2800
3 76 28 00
765 3300
934 2300

1032 2900
101 98 27 00

1719 2600
1661 1800
1181 2500
765 2400
485 2800
4 27 27 00
427 3400

4 16 28 13
22 82 25 63
1349 2688
364 1800

10198 3400

4 16 28 13
2282 2563
1349 2688
364 1800

101 98 34 00

as co TOTZN
DL<05 DL<10

2900 477546
2300 456000
3300 528960
2400 436620
2900 445000
2600 403000
2300 389000
2300 403000
2600 391000
2200 336000
1800 249000
2400 326000
2400 359000
2800 356000
2800 324000
3400 549000

2850 446641
2325 357000
2588 401820
1800 249000
3400 549000

2850 446641
2325 357000
2588 401820
1800 249000
3400 549000

CONCENTRATIONS (PPB)

FLOW TOT CO DISCO TOTZN
(da) DL<05

4 27 32 00
470 6200
4 41 51 00
5 52 43 00

1352 2900
1067 3000
44 83 29 00
17 80 28 00
13 52 28 00
2615 1600
2271 1400
903 1600
589 2200
501 2200
401 27 00
311 3300
266 3300

5 25 36 89
1883 2288
1164 3029
266 1400

44 83 62 00

D.LO5 DL<10

3200 433000
6200 791000
5400 847000
4400 622000
3000 491000
3100 518000
2700 459000
2900 513000
28 00 5370 00
1700 296000
1400 210000
1700 252000
1800 332000
2200 351000
2800 411000
3300 466000
3400 390000

37 67 5335 56
22 63 3896 25
3059 465824
1400 210000
6200 847000

DSZN
DL<10

491340
449160
527820
445740
461000
400000
40000

412000
376000
339000
261000
338000
369000
362000
275000
560000

446508
316875
381691
40000

560000

446508
316875
381691
40000

560000

DSZN
DL<10

433000
812000
868000
643000
499000
5060 00
443000
511000
515000
278000
215000
251000
327000
350000
405000
466000
392000

540889
380750
465529
215000
868000

TOTPB
DL<5

4400
5500
8100
8800

12000
8100
9700
9600

42900
7500
6700
7800
9200
7200
6700
6200

7363
12688
10025
4400

42900

7363
12688
10025
4400

42900

TOTPB
DL<5

7900
18600
13900
27500
11300
20400
12500
10700
8700

12200
9600

10200
12100
12700
14200
15600
11200

14767
12050
13488
7900

27500

as PB TOT co
DL<3 DL<05

2600 061
4100 046
5500 055
5400 073
2600 057
5300 136
6500 116
6600 161
5600 1481
5700 240
5500 161
6200 159
7400 099
52 00 0 73
3300 062
3400 078

4013 063
61 00 3 19
5056 191
2600 046
74 00 14 81

4013 063
61 00 319
5056 191
2600 046
74 00 14 81

as CD
OL<05

059
048
065
063
059
107
116
128

1427
203
161
152
099
073
064
078

064
299
181
048

1427

064
299
181
048

1427

TOT ZN OS ZN
DL <10 DL <10

9863 8942
8524 8381

10370 10348
11400 11638
8004 8328

16580 16467
19537 2009
223 75 228 75

214527 206297
31078 31356
22250 23322
207 09 214 71
147 79 151 90
8295 8452
7444 6318

12613 12866

9914 9909
45231 42373
27572 26141
7444 2009

214527 206297

9914 9909
45231 42373
275 72 261 41
7444 2009

214527 206297

LOADINGS (POUNDS/DAY)

as PB TOT co as co TOT ZN as ZN
DL<3 DL<05

46 00 0 74
11000 157
82 00 1 21
67 00 1 28
7400 211

14800 172
6600 699
7100 268
6400 204
7000 225
63 00 171
87 00 0 78
8800 070
9300 059

10600 056
11400 055
6200 047

83 78 1 01
82 13 2 36
8300 165
46 00 0 47

14800 699

DL<05

074
157
128
131
218
178
651
278
204
239
171
083
057
059
060
055
049

103
233
164
049
651

DL<10 QL<10

8948 9948
20001 20532
20080 20588
18474 19098
357 23 363 05
29742 29053

110692 106834
49118 48927
390 70 374 69
41643 39111
256 61 262 72
122 42 121 93
10521 10362
94 64 94 37
88 60 87 31
7807 7807
5592 5620

15106 15341
398 36 387 78
26744 26370
5592 5620

110692 106834

TOT PB OS PB
DL<5 DL<3

089 053
115 086
159 108
230 141
243 053
333 218
487 326
533 366

23538 3073
694 527
599 491
495 394
379 305
188 136
154 076
142 078

165 091
3382 713
1774 402
069 053

23538 3073

165 091
3382 713
1774 402
089 053

23538 3073

TOT PB as PB
DL <5 DL <3

181 106
470 278
330 194
817 199
822 538

1171 850
3014 1592
1024 680
633 466

1716 985
1173 770
496 423
383 279
3 42 251
306 229
2 61 1 91
1 61 0 89

410 231
12 01 7 55
7 83 4 78
161 089

3014 1592



STATION ENM-1(OLDENM-10)
LOCATION DOBSON PASS CUL

DATE STAGE LOG LOG
STAGE FLOW

10/27/93 623 079 039
12/02/93 623 079 039
12/16/93 628 080 030
01/24/94 621 079 043
02/18/94 625 080 036
03/08/94 610 079 063
03/24/84 608 076 067
04/07/94 S94 077 093
04/18/94 5 55 0 74 1 69
05/04/94 569 077 102
05/19/94 586 077 108
06/07/94 596 078 089
06/23/94 605 078 072
07/20/94 616 079 052
08/15/94 619 079 047
09/08/94 622 079 041

LOVSQMEAN 622 079 041
HIGHQMEAN 593 077 096
ANNUAL MEAN 608 078 068
MIN 555 074 030
MAX 6 28 0 80 1 69

LOWQMEAN 6.22 079 041
HIGHQMEAN 593 077 096
ANNUAL MEAN 608 078 068
MIN 555 074 030
MAX 628 080 168

STATION ENM-1 (OLDENM-10)
LOCATION DOBSON PASS CUL

DATE STAGE LOG
STAGE

10/04/94 622 079
11/15/94 627 060
12/13/94 6 23 0 79

AVGTD 01/10/95 611 079
02/09/95 5 99 0 78
03/07/95 5 99 0 78
03/22/95 593 077
04/13/95 590 077
04/25/95 598 078
05AKV95 586 077
05/23/95 5 69 0 76
03/12/95 5 99 0 78
06/27/95 6 28 0 80
07/11/95 630 080
07/2505 634 080
08/14795 640 0.81
09/13/95 610 079

LOWO ME 7 00 0 89
HGHQME 595 077
ANNUAL M 6 09 0 78
MIN 569 076
MAX 640 081

CONCENTRATIONS (PPB)

FLOW
(cfs)

248
248
202
269
228
426
466
851

4927
1058
1208
780
529
332
293
258

260
1281
770
202

4927

260
1281
770
202

4927

LOG
FLOW

041
032
039
061
084
084
095
101
085
1.08
141
084
034
027
020
009
063

047
091
065
009
141

TOT CD DISCO
DL<05 DL<05

31 00 33 00
3000 3200
4300 4700
3800 3800
5100 5000
4800 4400
4800 5000
3900 3900
32 00 32 00
2800 3000
1900 2300
27 00 28 00
2900 3000
3600 3500
42 00 42 00
4000 4100

3888 3975
3375 3450
3631 3713
1900 2300
5100 5000

3868 3975
33.83 3454
3635 3714
1900 2300
5100 5000

TOTZN
DL<10

555180
636120
735300
864120
767000
736000
792000
693000
473000
390000
268000
375000
440000
516000
569300
614000

659628
520875
590251
268000
6641.20

659628
472259
565943

1070
864120

OSZN
DL<10

565440
627000
753540
876660
6070.00
724000
803000
699000
466000
411000
282000
389000
447000
525000
6037.00
615000

671668
527625
5996.46
282000
876660

671668
477338
574503

8700
876660

CONCENTRATIONS (PPB)

aow TOT CD as co TOTZN
(cfs) D.LO5

258 46.00
210 9200
2 48 78.00
410 6000
685 5800
6 85 48.00
888 5400

1013 4800
715 4800

12.08 2000
2586 1500
685 1600
219 2600
186 2600
158 3200
1 24 37 00
428 4600

338 5938
1000 3413
630 4400
124 1500

2586 9200

D.L0.5

4600
9000
8500
6700
5400
5000
5400
4800
4600
2000
1500
17.00
2600
23.00
3300
37.00
47.00

6025
34,50
4459
1500
9000

DL<10

772000
1111000
1220000
915000

1030000
8450.00
978000
939000
973000
3800.00
2310.00
281000
372000
4380.00
5460.00
583000
663000

909750
624875
722176
231000

1220000

TOTPB
Dl_<5

26800
11400
28000
29000
22400
362.00
25200
15900
50400
10300
7000

10600
12800
16600
15800
15300

20663
21050
20856
7000

50400

20663
69300
44981
7000

396300

OSZN
DL<10

765000
11410.00
1240000
968000

1060000
859200
9140.00
916000
896000
3390.00
2350.00
289000
380000
4460.00
547000
6060.00
716000

9386.25
603525
7257 18
2350.00

1240000

LOADINGS (POUNDS/DAY)

DSPB
DL<3

10300
9200

15600
19800
17100
15300
17200
13200
8300
8900
7800

10000
10500
11600
134.00
13800

13850
11400
12625
7800

19800

13850
61538
37694
7600

410000

TOTPB
DL<5

23900
400000
35200
37500
234.00
20600
18000
190.00
16400
178.00
10800
10200
13400
17800
338.00
27200
27400

782.75
15775
44259
102.00

400000

TOT CO
DL<05

041
040
047
055
063
1 10
120
178
848
159
123
1 13
063
064
066
056

054
217
135
040
848

054
217
1.36
040
848

OSPB
DL<3

18400
37800
32900
16900
19700
15300
11100
15500
121.00
10000
7800
9000

10600
16000
21600
22000
221.00

25925
11425
17576
7600

37800

as CD
Dl_<05

044
043
051
055
061
101
1 25
178
848
171
149
1 17
065
063
066
057

055
222
138
043
848

055
222
1.39
043
848

TOT ZN
DL<10

7403
8483
7974

12522
9414

16934
19838
317.10

125372
22207
17415
15730
12525

92.17
9263
8535

9104
32716
209.10
7403

125372

9104
29948
19526

061
125372

as ZN
D.L<10

7540
8361
8172

12704
9905

166.58
20114
319.84

123517
23402
18324
163.17
127.25
9377
8510
8549

9265
32880
21073
7540

1235.17

9265
30017
19641

495
123517

LOADINGS (POUNDS/DAY)

TOT. co aa CD TOT. ZN
D.L <0.5

0.64
104
104
132
2.14
177
258
262
177
1.30
2.09
059
0.31
026
027
025
1.06

1.00
163
124
025
262

D.L<0,5

0.64
1.02
113
1.48
1.99
1.84
2.58
262
177
1.30
209
0.63
031
023
0.28
0.25
108

1.01
1.64
125
023
2.62

D.L<10

107.31
125.55
182.69
201.79
370.43
311.28
467.44
511.72
37427
246.93
321.44
10352

43.81
43.75
4630
38.75

15254

157.26
297.55
21403
3875

51172

TOT PB DIS PB
Dt_<5 DL<3

357 137
1 52 1 23
304 169
4 20 2 87
275 210
8.33 352
631 431
728 604

13359 22.00
586 507
455 507
445 419
364 299
297 207
249 211
2 13 1 92

283 192
21.75 665
1229 426

1.52 1 23
133.59 22 00

283 192
4922 3520
2603 1856

152 123
22565 23346

OS. ZN TOT. PB
D.l_<10 DL<5

109.12 332
128.94 4520
165.35 469
21348 827
390.49 862
31652 759
43685 660
49918 1035
344.65 631
22026 1157
327.01 1503
10646 376
4475 158
4455 178
46.38 287
4028 1.81

164.74 630

16292 1036
28696 810
21171 869
40.28 1 58

49918 4520



STATION
LOCATION

DATE

04/06/94
04/19/94
OS/03/94
05/19/94
06/07/94
06/23/94
07/20/94
08/15/94
09/08/94

LOWQMEAN
HIGHQMEAN
ANNUAL MEA
WIN
MAX

LOWQMEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

STATION
LOCATION

DATE

10/04/94
11/15/94
12/13/94
02/09/95
03/22/95
04/13/95
04/25/85
05/09/95
05/23/95
06/12/95
06/27/95
07/11/95
07/25/95
08/14/95
09/13/95

LOVVQ MEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

ENM-2
AT SUNSET

STAGE

7.00
6.50
705
7.08
722
7.43
753
7.55
7.61

7.56
7.05
7.22
6.50
7.61

2.84
604
464
000
7.61

ENM-2
AT SUNSET

STAGE

7.61
7.58
7.58
7.42
709
7.22
7.33
6.98
686
731
737
7.52
7.57
7.64
7.71

7.58
7.42
730
666
7.61

CONCENTRATIONS (PPB)

LOG
STAGE

0.85
0.81
0.85
085
086
0.87
0.88
088
088

0.88
085
0.86
0.81
0.88

033
0.64
0.59
000
0.68

LOG
STAGE

0.88
0.88
088
087
085
0.66
0.87
0.84
0.84
086
0.87
0.88
0.88
0.88
089

i 088
087
066
0.84
0.88

LOG
FLOW

128
196
1.22
1.18
100
0.74
0.61
0.59
0.52

057
1.23
1.01
0.52
1.96

0.22
0.92
0.70
0.00
1.66

LOG
FLOW

052
055
0.55
0.75
1.17
1.00
0.86
131
1.47
069
0.81
0.63
0.57
0.48
0.40

056
0.76
091
0.52
147

FLOW
(cfc)

1924
92.18
1655
1513
1000
5.45
4.11
389
3.29

376
26.42
18.87
329

92.18

1.41
19.82
1306
0.00

92.18

FLOW
(ch)

3.29
3.57
3.57
561

1468
1000
7.26

20.44
2949
769
6.47
4.23
368
3.03
249

3.68
679

1088
3.29

2949

TOT CD
D.L.O.5

36.00
3200
2730
1900
24.00
27.00
3300
38.00
3800

3633
27.55
30.48
16.00
38.00

1363
20.66
1959
000

38.00

DISCD
D.L.<0.5

3500
32.00
2830
2000
26.00
2600
32.00
3600
36.00

3467
2822
30.37
20.00
36.00

13.00
21.16
21.02
0.00

3600

TOTZN
D.L<10

645000
456000
382600
2600.00
3420.00
4210.00
5000.00
5877.00
583000

5569.00
4177.67
4641.44
2600.00
6450.00

2088.38
3438.38
3401.08

0.00
7353.00

CONCENTRATIONS (PPB)

TOT CD DISCO TOTZN
D.L.<0.5

3800
50.00
5500
5500
4800
47.00
44.00
19.00
1400
1400
2200
22.00
28.00
29.00
3800

3938
4883
41.11
1400
55.00

D L<0 5

37.00
54.00
57.00
5800
51.00
46.00
4400
1800
1400
1300
1800
2300
28.00
3100
3900

4068
50.50
42.11
1400
5800

D.L<10

6730.00
9660.00

1110000
1080000
9820.00
8870.00
9750.00
3510.00
228000
2810.00
367000
4230.00
5050.00
5570.00
6460.00

745000
9496.67
8057.78
2280.00

1110000

DISZN
D.L.<10

6680.00
4337.00
396600
2630.00
3640.00
4270.00
5060.00
5960.00
601000

567667
4253.83
4728.11
2630.00
6680.00

2128.75
3498.60
3462.99

0.00
7615.20

DISZN
D.L.<10

693000
9620.00

1180000
11100.00
9630.00
9140.00
917800
325000
227000
280000
365000
436000
512000
556000
6680.00

764625
970333
8102.00
2270.00

11800.00

TOTPB
DL<5

12000
38200
78.30
63.00
88.00
9400

143.00
15300
158.00

151.33
137.55
142.14
63.00

382.00

56.75
103.16
68.41
0.00

382.00

TOTPB
D.L<5

15800
193.00
18700
137.00
118.00
100.00
77.00
82.00
4600
4600
7000
74.00
8500

110.00
132.00

134.50
148.63
12200
46.00

193.00

LOADINGS (POUNDS/DAY)

DISP8 TOT. CD DIS.CD TOT.ZN DIS.ZN
DL.<3 D,L. <0.5 D.L.O.5 D.L<10 D.L<10

10200 3.73 362 667.51 691.31
6100 15.87 1587 226136 2150.77
6430 243 252 34063 353.10
5300 155 1.63 211.60 214.04
70.00 1.29 140 183.98 19581
65.00 0.79 082 123.52 125.28

10800 073 0.71 110.56 111.91
117.00 0.79 0.75 122.69 12462
127.00 067 0.64 103.12 106.30

117.33 0.73 070 112.19 114.28
72.55 4.28 431 63143 621.72
87.48 309 3.11 458.35 452.57
53.00 067 0.64 103.12 106.30

127.00 1587 15.87 2261.36 2150.77

44.00 0.27 026 42.07 42.85
54.41 321 3.23 534.50 525.95
6056 186 2.15 354.81 350.03
0.00 0.00 0.00 0.00 0.00

127.00 1587 15.87 2577.95 2451.68

LOADINGS (POUNDS/DAY)

DISPB TOT. CD DIS.CD TOT.ZN DIS.ZN
D.L.<3 DL<0.5 D.LO.5 D.L<10 D.L <10

9900 0.67 0.65 119.04 122.57
15400 096 1.04 185.74 184.97
15600 106 1.10 213.43 226.89
10200 1.66 175 32603 335.09
7200 379 403 775.71 760.70
64 00 2 53 2 47 477.16 491 69
6400 1.72 1.72 380.98 358.63
37.00 209 1.98 385.90 357.32
3000 2.22 2.22 361.70 360.11
3400 0.58 0.54 116.33 115.92
4800 077 063 127.62 127.12
4400 0.50 052 96.22 99.17
5900 0.55 0.55 99.85 101.23
7900 0.47 0.50 90.65 90.49

104.00 051 0.52 86.70 89.65

9963 080 0.83 152.21 156.26
10783 1.78 1.64 349.52 353.65
86.44 1.66 1.88 358.41 35533
3000 0.67 0.65 119.04 122.57

15600 3.79 4.03 775.71 76070

TOT. PB
O.L.<5

12.42
18944

697
5.13
4.73
2.76
3.16
320
279

3.05
3691
2562
276

18944

1.14
27.68
17.74
0.00

189.44

TOT PB
D.L. <5

279
3.71
360
4.14
932
538
3.01
9.02
730
1.90
2.44
1.68
1.68
1.79
1.77

2.65
4.82
5.36
2.79
9.32

DIS. PB
D.L<3

1056
3025

5.72
431
377
249
239
245
225

236
9.52
7.13
2.25

3025

089
714
494
000

30.25

DIS. PB
D.L. <3

1.75
296
300
3.08
569
344
250
407
476
141
167
100
117
129
1.40

195
3.32
3.47
1.75
569



STATION
LOCATION

DATE

04/18/84
05/03/94
05/18/94
06/07/94
07/20/84
08/15/84
09/08/94

LOWQMEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

LOWQMEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

STATION
LOCATION

DATE

. 10/04/94
05/09/85
05/23/85
06/12/85
06/27/95
07/11/85
07/25/85
08/14/85
09/13/95

LOWCJ MEAN
HIGHQ MEAN
ANNUAL MEA
MIN
MAX

ENM-3 CONCENTRATIONS (PPB) LOADINGS (POUNDS/DAY)
AB. SUCCESS

STAGE

3.21
3.47
3.43
3.59
3.62
3.82
4.01

3.82
3.43
3.64
3.21
4.01

8.04
2.28
5.17
2.28
8.17

LOG
STAGE

0.51
0.54
0.54
0.56
0.58
0.59
0.60

0.58
0.31
0.56
0.51
0.60

1.18
0.31
0.73
0.31
1.25

ENM-3
AB. SUCCESS

STAGE LOO

4.01
3.42
3.36
3.40
3.71
3.80
3.88
3.85
4.01

3.93
3.47
3.73
3.36
4.01

STAGE

0.60
0.53
0.53
0.53
0.57
0.58
0.58
0.60
0.60

0.58
• 0.54

0.57
0.53
0.60

LOG
FLOW

1.56
1.11
1.17
0.81
0.55
0.40
0.27

0.41
068
0.85
0.27
1.56

1.76
0.68
1.18
0.27
2.86

LOG
FLOW

0.27
1.18
1.28
1.22
0.72
0.58
0.45
0.36
0.27

0.39
1.11
0.71
0.27
1.29

FLOW TOT. CD DIS. CD TOT.ZN DIS.ZN TOT.PB
(cfs) D.L <0.5 D.LO.5 D.L<10 D.L.<10 D.L<5

35.85 26.00 26.00 3806.00 3740.00 22.00
12.78 18.30 20.60 2606.00 2706.00 22.30
14.81 12.00 10.00 1550.00 1660.00 24.00
8.14 14.00 15.00 2050.00 2160.00 15.00
3.57 15.00 15.00 2650.00 2720.00 20.00
2.53 18.00 17.00 3230.00 3320.00 24.00
1.87 16.00 17.00 3170.00 3280.00 20.00

2.66 16.33 16.33 3016.67 3110.00 21.33
1025 10.04 1023 1444.57 1466.57 11.80
11.39 17.04 1723 2737.43 2788.43 21.04

1.87 12.00 10.00 1550.00 1660.00 15.00
35.85 26.00 26.00 3806.00 3740.00 24.00

174.32 35.06 34.57 5665.05 5803.39 103.57
10.25 10.04 10.23 1444.57 1466.57 11.80

218.16 21.36 20.67 3386.64 3472.29 106.14
1.87 7.70 7.00 1000.00 1010.00 11.80

802.54 38.00 34.57 5665.05 5803.38 383.00

CONCENTRATIONS (PPB)

FLOW TOT. CD DIS. CD TOT.ZN DIS.ZN TOT.PB
(cfs) D.L <0.5 D.L<0.5 D.L<10 D.L.<10 D.L<5

1.87 17.00 17.00 3820.00 3860.00 24.00
15.48 13.00 13.00 2720.00 2420.00 37.00
18.60 10.30 8.30 1580.00 1610.00 23.00
16.75 8.50 8.70 1750.00 1740.00 14.00

5.26 11.00 13.00 1880.00 2060.00 13.00
3.82 12.00 12.00 2390.00 2480.00 20.00
2.80 14.00 14.00 2610.00 2730.00 18.00
2.29 17.00 18.00 3380.00 3470.00 21.00
1.87 20.00 20.00 4010.00 4110.00 20.00

2.53 16.00 16.20 3264.00 3350.00 20.60
14.28 10.70 11.00 2010.00 1857.50 21.75

7.75 13.64 13.89 2706.67 2731.11 21.11
1.87 8.50 8.70 1580.00 1610.00 13.00

18.60 20.00 20.00 4010.00 4110.00 37.00

DIS.PB
D.L<3

21.00
13.00
13.00
12.00
11.00
16.00
14.00

13.67
8.43

14.28
11.00
21.00

33.94
8.43

24.02
8.43

55.00

DIS.PB
D.L<3

15.00
13.00
11.00
10.00
10.00
13.00
13.00
15.00
17.00

14.60
11.00
13.00
10.00
17.00

TOT. CD
D.L. <0.5

5.03
1.26
0.96
0.61
028
025
0.16

023
0.88
122
0.16
5.03

8.84
0.88

10.40
0.16

41.76

DIS. CD
D.L <0.5

5.03
1.42
0.80-
0.66
0.28
023
0.17

023
1.13
123
0.17
5.03

7.60
1.13
8.61
0.17

33.88

TOT. ZN
D.L <10

755.37
178.16
124.30
88.73
50.85
43.88
31.83

4225
164.08
182.10

31.83
755.37

1244.38
164.08

1430.83
31.83

5681.16

LOADINGS (POUNDS/DAY)

TOT. CD DIS. CD TOT.ZN
D.L. O.5

0.17
1.08
1.08
0.77
0.31
025
021
021
020

0.21
0.81
0.48
0.17
1.08

D.L <0.5

0.17
1.08
0.88
0.78
0.37
025
0.21
022
0.20

021
0.60
0.47
0.17
1.08

D.L <10

38.48
226.74
166.61
157.70
56.28
49.17
38.35
41.71
40.39

42.02
151.64
80.83
38.35

226.74

DIS. ZN
D.L <10

72327
186.03
133.12
84.55
5220
4520
33.14

43.51
162.42
181.07
33.14

72327

1141.10
162.42

1283.67
33.14

5088.47

DIS.ZN
D.L<10

38.88
201.74
169.77
156.80
6827
51.03
41.16
42.70
41.40

4323
146.64
88.18
39.68

201.74

TOT. PB
D.L<5

425
1.53
1.82
0.66
0.38
0.33
0.20

0.30
120
1.33
0.20
4.25

329.58
120

438.01
0.20

1859.73

TOT. PB
D.L<5

0.24
3.08
2.43
126
0.37
0.41
027
0.26
0.20

0.28
1.78
0.85
0.20
3.08

DIS. PB
D.L<3

4.06
0.88
1.04
0.53
0.21
0.22
0.14

0.18
0.93
1.01
0.14
4.08

20.18
0.83

25.65
. 0.14
106.83

j

DIS. PB
D.L<3

0.15
1.08
1.16
0.80
0.28
0.27
0.20
0.18
0.17

0.18
0.86
0.48
0.15
1.16



STATION
LOCATION

DATE

04/19/94
05/04/94
05/19/94
06/07/94
06/23/94
07/20/94
08/15/94
09/08/94

LOWQMEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

LOWQMEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

DATE

10/04/94
05/13/95
05/09/95
05/23/95
06/12/95
06/27/95
07/11/95
07/25/95
OB/14/95
09/13/95

LOVW3 MEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

ENM-4
BEL INTERSTATE

STAGE
TD

507
5.59
5.56
562
586
602
603
6.06

604
5.58
575
507
606

1340
399
619
3.99

1346

LOG
STAGE

0.71
0.75
0.75
076
077
0.78
0.78
0.78

0.78
0.75
5.75
071
078

173
0.47
1.04
0.47
1.74

ENM-4
BEL INTERSTATE

STAGE LOG
TD

606
568
539
535
567
599
589
605
6.11
614

6.05
605
583
5.35
6.14

STAGE

070
0.75
073
073
075
0.78
077
0.78
079
079

078
078
077
073
079

LOG
FLOW

1.70
0.98
1.02
068
0.63
0.43
0.42
0.38

041
1.00
0.76
038
1.70

181
063
123
0.38
2.96

LOG
FLOW

0.38
086
1 25
1.30
0.87
047
059
0.39
032
028

039
040
067
0.28
130

CONCENTRATIONS (PPB)

FLOW TOT. CD DISCO TOT.ZN
(cfc) D.L. <0.5 D.L.<05 D.L. <10

5048 28.70 28.00 387300
9.52 21.00 2030 263000

10.44 1100 11.00 143000
4.78 1300 13.00 1960.00
425 12.00 14.00 2100.00
268 1300 1400 2420.00
2.61 16.00 16.00 2985.00
2.40 13.00 1400 2890.00

2.56 14.00 1467 2765.00
15.69 17.14 17.26 2398.60
10.89 15.96 1629 253600
240 11.00 11.00 1430.00

50.48 2870 2800 387300

17542 3530 35.41 573221
993 10.71 10.79 1499.13

21653 2094 20.52 336821
2.40 7.70 7.00 1000.00

902.54 38.00 35.41 5732.21

CONCENTRATIONS (PPB)

FLOW TOT. CD DIS CD TOT.ZN
(cfe) DL. <0.5 DL.<0.5 DL. <10

240 1400 1400 333000
725 4600 4600 911000

1774 1200 1300 246000
20.15 980 930 145000
747 890 900 161000
2.92 11.00 1200 187000
3.90 1200 12.00 226000
246 13.00 1300 253000
2.08 1600 1600 3280.00
192 1800 1800 392000

2.55 1460 1460 306400
2.59 1475 1475 299750
6.83 1607 1623 3182.00
1.92 690 900 1450.00

2015 4600 4600 911000

LOADINGS (POUNDS/DAY)

DISZN
D.L. <10

384300
270600
150000
1990.00
216000
2490.00
3010.00
299000

283000
2439.80
2586.13
1500.00
3843.00

584978
1524 88
344236
101000
584976

DISZN
D L. <10

348000
37.00

229000
149000
160000
190000
2330.00
2550.00
336000
396000

313600
3050.00
2299.70

3700
396000

TOT. PB
D.L.<5

10200
1660
13.00
12.00
1800
1800
2300
20.00

20.33
32.32
27.83
12.00

10200

117.01
20.20

112.07
2000

383.00

TOT. PB
D.L.<5

2700
2300
57.00
1400
1400
1100
15.00
1600
20.00
3700

23.00
2200
2340
1100
5700

DISPB
DL. <3

21 00
12.60
9.00

1000
19.00
13.00
1500
15.00

14.33
14.32
14.33
900

21.00

3660
695

24.96
895

5500

DISPB
DL.<3

1200
1260
1200
900
800
900

1100
1100
14.00
17.00

1300
1325
1156
800

1700

TOT. CD
D.L. <0.5

7.79
108
062
0.33
0.27
0.19
0.22
0.17

0.19
2.02
1.33
0.17
7.79

9.28
1.26

10.53
0.17

41.76

DIS. CD TOT. ZN
D.L. <0.5 D.L. <10

7.60 1051.79
1.04 13468
0 62 80.28
0.33 50.40
0.32 48.03
0.20 34.83
0.22 41.88
0.18 37.25

020 3802
1.96 273.04
1.32 184.91
0.18 34.93
7.60 1051.79

7.89 1274 71
1.24 170.65
8.70 144031
0.18 37.25

33.99 5681.16

LOADINGS (POUNDS/DAY)

TOT. CD DIS.CD TOT.ZN
D L. <0.5

0.18
1.79
1.15
1.06
0.36
0.17
0.25
0.17
0.18
0.19

0.19
0.20
0.55
0.17
1.79

D.L <0.5 D.L. <10

0.18 42.93
1.79 35509
1.24 234.77
1.01 157.16
0.36 64.67
0.19 29.40
0.25 47.37
0.17 3355
0.18 36.74
0.19 40.39

0.19 40 20
0.20 39.51
0.56 104.21
0.17 29.40
1.79 35509

DIS ZN
D.L. <10

104365
138.57
84.21
51.17
4940
3594
42.23
38.54

3891
27340
185.47
3594

1043.65

117340
17068

1304.16
3854

5098.47

DIS. ZN
D.L. <10

4486
144

21855
161.50
6427
2987
4884
33.81
37.64
4080

41.19
4027
68.16

1.44
218.55

TOT PB
DL <5

27.70
085
073
031
041
026
032
0.26

028
600
3.86
026

27.70

33320
3.75

439.26
0.26

185973

TOT. PB
DL. <5

035
090
544
152
056
017
031
021
022
0.38

0.30
0.28
1.01
0.17
5.44

DIS PB
D.L. <3

570
065
051
026
043
0.19
0.21
0.19

020
1.51
1.02
019
5.70

2035
094

2570
0.19

10683

DIS PB
DL. <3

015
049
1 15
098
032
014
0.23
015
016
018

0.17
0.18
039
014
1.15



STATION ENM-5 (OLD ENM-50)
LOCATION GERMAN'S PLACE

DATE STAGE LOG
STAGE

10/27/93 3 00 0.48
12/02/93 301 043
12/16/93 3.04 048
01/24/94 3 04 0.48
04/08/94 2.81 0.4S
04/19/94 2.45 0.39
05/04/94 2.64 0.42
05/19/94 2 59 0 41
06/07/94 2.71 0.43
06/23/94 2.79 0.45
07/20/94 2 86 0.46
08/15/94 2.95 0.47
09/08/94 3.03 0.48

LOWQMEAN 1.86 0.30
HIGHQ MEAN 2.67 0.43
ANNUAL MEA 2.84 0.37
MIN 2.45 0.39
MAX 3.04 0.48

LOWdMEAN 1.86 0.30
HIGHQ MEAN 2.76 0.44
ANNUAL MEA 2.46 0.37
MIN 0.00 0.00
MAX 3.04 0.48

STATION ENM-5 (OLD ENM-50)
LOCATION GERMAN'S PLACE

DATE STAGE LOG
STAGE

10/04/94 303 0.48
04/13/95 2.75 0.44
04/25/95 2.78 0.44
05/09/95 2.62 0.42
05/23/95 2.57 0.41
06/12/95 2.66 0.42
06/27/95 2.79 0.45
07/11/95 292 0.47
07/25/95 2.98 0.47
08/14/95' 3.05 0.48
09/13/95 3.09 0.49

LOWQ MEAN 3.01 0.48
HIGHQ MEAN 2.70 0.43
ANNUAL MEA 2.84 0.45
MIN 2.57 0.41
MAX 3.09 0.49

CONCENTRATIONS (PPB)

LOG
FLOW

0.33
0.31
026
0.26
067
140
1.01
1.11
0.87
0.71
0.58
0.42
0.28

024
0.96
0.51
0.26
1.40

0.24
0.79
0.51
0.00
1.40

LOG
FLOW

0.28
079
0.73
1.05
1.15
0.97
0.71
0.47
0.36
0.24
0.17

0.30
0.90
0.63
0.17
1.15

FLOW
(cfs)

213
2.04
1.81
181
4,73

25.20
10.13
1279
7.36
5.16
3.81
2.61
1.88

1.56
1089
5.09
1.81

25.20

1.56
8.62
5.09
0.00

25.20

FLOW
(cfs)

1.88
6.15
5.39

11.11
14.06
924
5.16
2.96
2.31
1.74
1.48

207
852
559
1.48

14.06

TOT. CD
DL <05

1 50
1.50
120
1.30
1.40
2.10
1.00
060
1.20
1.00
1.10
1.40
1.20

0.84
1.22
1.03
0.60
2.10

0.84
1.23
1.03
0.00
2.10

DIS CD TOT.ZN DIS.ZN
D L. <0 5 0 L, <0.5 D.L. <0 5

160
1 40
120
1.20
1.60
2.90
1.00
0.60
1.00
1.00
1.20
1.30
1.40

0.86
1.35
1.09
0.60
2.90

0.69
1.31
1.09
0.00
2.90

31350 33060
326.32 298 66
299.82 275 88
299.82 303.24
315.00 331.00
410.00 397.00
167.30 161.30
102.00 106.00
145.00 161.00
161.00 158.00
198.00 203.00
257.00 256.00
251.00 259.00

168.48 168.41
216.72 210.05
202.99 202.54
102.00 106.00
410.00 397.00

168.48 168.41
237.49 236.68
202.99 202.54

0.00 0.00
410.00 397.00

CONCENTRATIONS (PPB)

TOT. CD DIS.CD TOT.ZN DIS.2N
D.L. <0.5

1.40
1.20
1.30
1.40
0.70
0.50
0.60
080
0.80
1.10
1.30

1.08
095
1.01
0.50
1.40

D.L. <0.5 D.L

1.40
1.30
1.30
1.00
0.70
0.50
070
0.90
0.80
1.00
1.30

1.08
0.92
099
050
1.40

. <0.5 D.L. <0.5

308.00 305.00
279.00 282.00
316.00 277.00
151.00 136.00
74.00 71.00
75.00 74 00
97.00 108.00

142.00 151.00
160.00 160.00
216.00 209.00
261.00 241.00

217.40 213.20
165.33 158.00
189.00 183.09
74.00 71.00

316.00 305.00

TOT. PB
DL <0.5

250
28.00
7.00
8.00
6.00

18.00
250
5.00
250
5.00
2.50
5.00
5.00

5.38
6.50
6.06
2.50

28.00

5.38
6.75
6.06
0.00

26.00

TOT. PB
D.L. <0.5

8.00
8.00
8.00

12.00
5.00
9.00
2.50
5.00
7.00
8.00

14.00

8.40
7.42
7.86
2.50

14.00

DIS. PB
D.L. <0.5

50
.50
.50
.50
.50

3.70
2.00
3.00
3.00
1.50
1.50
2.50
1.50

1.06
2.45
1.64
150
3.70

1.06
2.21
1.64
0.00
3.70

DIS. PB
D.L. <0.5

1.50
3.00
1.50
4.00
3.00
3.00
1.50
400
1.50
3.00
4.00

2.80
2.67
2.73
1.50
400

LOADINGS (POUNDS/DAY)

TOT CD
D.L. <0.5

002
002
001
001
0.04
0.28
0.05
0.04
0.05
0.03
0.02
0.02
0.01

0.01
0.08
0.04
0.01
0.28

0.01
0.06
0.04
0.00
0.28

DIS. CD TOT. ZN
D.L. <0.5 D.L. <10

002 3.59
0.02 3.61
0.01 2.92
0.01 2.92
0.04 8.01
0.39 55.59
0.05 9.12
0.04 7.02
0.04 5.74
0.03 4.47
0.02 4.06
0.02 3.61
0.01 2.54

0.01 2.18
0.10 14.99
0.04 7.07
0.01 2.54
0.39 55.59

0.01 2.16
0.08 11.97
0.04 7.07
0.00 0.00
0.38 55.59

LOADINGS (POUNDS/DAY)

TOT. CD DIS.CD TOT.ZN
D.L. <0.5

0.01
0.04
0.04
0.08
0.05
0.02
0.02
0.01
0.01
0.01
0.01

0.01
0.04
0.03
0.01
0.08

D.L. <0.5 D.L <10

0.01 3.12
0.04 9.24
0.04 9.16
0.06 9.03
0.05 5.60
0.02 3.73
0.02 2.69
0.01 2.26
0.01 1.89
0.01 2.02
0.01 2.08

0.01 2.29
0.04 6.57
0.03 4.63
0.01 1.99
0.06 8.24

DIS. ZN
D.L. <10

3.78
3.28
2.69
2.95
8.42

53.83
8.79
7.29
6.37
4.39
4.16
3.60
2.63

2.18
14.65
7.01
2.63

53.83

2.18
11.84
7.01
0.00

53.83

DIS. ZN
D.L <10

3.09
9.34
8.03
8.13
5.37
3.68
3.00
2.40
1.69
1.86
1.82

2.27
6.26
4.45
1.82
834

TOT PB
DL. <5

003
031
007
0.08
0.15
2.44
0.14
034
0.10
0.14
0.05
0.07
0.05

0.06
0.55
0.25
0.03
2.44

0.06
0.43
0.25
0.00
2.44

TOT. PB
D.L. <5

0.08
0.26
0.23
0.72
0.38
0.45
0.07
0.08
0.09
0.07
0.11

0.09
0.35
0.23
0.07
0.72

DIS. PB
D.L <3

002
002
001
0.01
0.04
050
011
021
0.12
0.04
0.03
0.04
002

001
0.17
0.07
0.01
050

0.01
0.13
007
0.00
050

DIS. PB
D.L. <3

0.02
0.10
0.04
0.24
0.23
0.15
004
0.06
0.02
0.03
0.03

0.03
0.13
0.09
0.02
0.24



STATION
LOCATION

DATE

10/27/93
11/30/93
12/17/03
01/20/94
02/18/94
03/08/94
03/24/94
04/07/94
04/19/94
05/04/94
05/19/94
06/07/94
06/23/94
07/25/94
08/16/84
09/13/94

LOW3MEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

LOWQMEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

DATE

10/16/94
11/16/94
12/13/94
01/10/85
02/09/95
03/08/95
03/22/95
04/12/95
04/25/85
05/10/95
05/23/95
06/13/95
06/27/95
07/11/95
07/25/95
08/14/95
09/13/95

LOWQMEAN
HGHQMEAN
ANNUAL MEAN
MIN
MAX

CC-1(OLDCC-12) CONCENTRATIONS (PPB) LOADINGS (POUNDS/DAY)
LOWER CANYON

STAGE

770
772
775
770
776
750
752
730
621
691
694
711
740
756
762
763

768
711
740
621
776

768
711
740
621
776

LOG
STAGE

089
089
089
089
089
068
088
086
079
084
084
085
087
088
088
088

089
085
087
079
089

089
085
087
079
089

OC-1(OLOCC-12)
LOWER CANYON

STAGE LOG
STAGE

767
763
760
741
725
731
700
726
725
664
678
686
733
754
768
772
'7.76

758
707
734
664
7.78

088
088
068
087
086
086
085
086
086
082
083
084
087
088
088
089
089

088
085
087
082
089

LOG
FLOW

1 12
1 10
107
1 12
106
135
132
158
296
205
201
180
146
128
121
120

1 15
182
148
106
296

115
182
148
106
296

LOG
ROW

116
120
123
145
164
157
194
162
164
239
221
198
154
130
1 17
1 10
106

126
188
154
106
239

aow
(cto)

1328
1262
1170
1328
1141
2226
21 13
3782

30000
11105
10201
6345
2896
1904
1630
1589

1419
8564
5001
1141

30000

1419
8584
5001
1141

30000

FLOW
(cfs)

1434
1589
1717
2821
4328
3662
8616
4213

30000
24271
161 19
9641
3490
2005
1471
1262
1141

1974
12504
6929
1141

30000

TOT CO OS CO
DL<05 DL<05

2200 2600
2200 2600
3300 3100
3800 3300
3000 2800
2600 2700
2600 2700
1800 1700
860 700
820 830
770 750

1200 1100
1400 1300
1800 1600
1900 2000
2100 2000

2538 2500
1506 1473
2022 1986
770 700

3800 3300

2538 2500
1506 1473
2022 1986
770 700

3800 3300

TOT ZN OS ZN
DL<10 DL<10

342000 346560
4047 00 3978 60
517560 543780
505020 524400
462000 474000
446000 444000
460000 466000
2350 00 2440 00
117000 105000
116000 120000
100000 101000
152000 157000
169000 172000
239000 2490 00
285000 294000
288000 302000

380410 391450
2243 75 2261 25
302393 308788
100000 101000
5175 60 5437 80

3804 10 3914 50
2243 75 2261 25
302393 308788
100000 101000
517560 543780

CONCENTRATIONS (PPB)

TOT CO OS CO TOT 2N OS. ZN
DL<05 DL<05 DL<10 DL<10

2100 2000
32 00 32 00
3800 4100
3900 3800
1900 1900
1600 1500
24 00 21 00
1500 1500
1200 1200
760 780
700 690
660 700
840 840

1200 1100
1400 1400
1800 1700
2000 2000

2367 2358
1213 1164
1824 1795
680 690

3900 4100

343000 348000
550000 561000
664000 673000
632000 637000
323000 338000
253000 255000
397000 364000
255000 250000
210000 210000
90500 86100
70600 60200
91900 90600

122000 126000
169000 170000
177000 179000
249000 258000
278000 280000

376111 382667
187250 182738
287235 288582
78600 80200

6640 00 6730 00

TOT PB
DL<5

5600
6200
5600
5900
5200
5500
5300
4700

38300
4200
3400
3900
4900
5500
6200
5300

5688
8775
7231
3400

38300

5688
8775
7231
3400

38300

TOT PB
DL<5

5000
5900
5400

13700
4400
3100
6600
4600
3600
8200
3300
3700
3600
4400
4500
5800
5200

6033
4568
5353
3100

13700

as PB TOT co
DL<3 DL<05

5500 157
34 00 1 49
4600 208
3800 272
3600 184
3800 311
3700 296
3500 366
2200 1388
2800 490
26 00 4 23
2900 410
3400 218
4200 184
4600 167
3600 180

4163 188
3113 488
3638 338
2200 149
5500 1368

4163 188
3113 488
3638 338
22 00 1 49
5500 1388

as co
DL05

166
177
195
236
172
323
307
346

1130
496
412
376
203
164
175
171

184
449
317
164

1130

184
449
317
164

1130

TOT ZN OS ZN
D.L <10 D.L <10

244 41 247 67
27487 27022
32577 34227
36091 37476
28353 29090
53411 53171
52283 52965
47822 49853

188838 169470
69308 71696
54879 55428
51889 53596
26335 26803
24460 25504
24998 25768
24620 25816

27681 28711
68095 66598
47S88 47654
24441 24767

1688 38 1694 70

27881 28711
68095 66598
47968 47654
24441 24767

188838 169470

LOADINGS (POUNDS/DAY)

as PB TOT co as co TOT ZN as ZN
DL<3 OL<05 DL<05 DL <10 DL <10

3100 162
4000 274
3900 351
4000 592
26 00 4 42
22 00 3 17
3400 1112
2700 340
2200 1937
2300 1019
22 00 6 07
2700 353
2600 158
34 00 1 29
3300 1 11
3600 122
3800 123

3522 256
2538 730
3059 479
2200 111
4000 1937

154
274
379
577
442
297
973
340

1937
1019
596
363
158
1 19
1 11
115
123

255
711
469
111

1937

26463 26849
47017 47957
61323 62154
95909 96668
752 17 787 10
501.21 505.17

184017 168721
57798 56664

338940 338940
118174 112428
681 61 695 49
476.65 469 91
22908 23659
182 33 183 41
140 10 141 68
16912 17523
17061 17164

413 49 421 73
1109 73 1084 34
74113 73354
140.10 141 68

338940 338940

TOT PB OS PB
OL<5 OL<3

400 393
421 231
352 290
4 22 2 72
3 19 2 21
6 59 4 55
602 421
956 712

61816 3551
2509 1673
1866 1427
1331 990
764 530
563 430
544 403
453 308

434 318
68 13 12 20
4624 769
319 221

61816 3551

434 318
8813 1220
4624 769
3 19 2 21

61816 3551

TOT PB OS PB
DL<5 DL<3

386 239
504 342
499 360

2079 607
1025 605
614 436

30 59 15 76
1043 612
5810 3551

10707 3003
2862 1908
1919 1400
676 488
4 75 3 67
356 261
394 245
319 233

671 362
3336 1622
1925 955
319 233

10707 3551



STATION CC-2 (OLD CC-30) CONCENTRATIONS (PPB) LOADINGS (POUNDS/DAY)
LOCATION AB TAILINGS PONDS

DATE

10/27/93
11/30/93
12/17/93
01/20/94
02/18/94
03/08/94
03/24/94
04/07/94
04/19/94
05/04/94
05/18/94
06/07/94
06/23/94
07/25/94
06/16/94
09/13/94

LOWQMEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

LOWQMEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

DATE

10/06/94
11/16/94
12/13/94
01/10/95
02/09/95
03/06/95
03/22/95
04/12/95
04/25/95
05/10/95
05/23/95
06/13/95
06/27/95
07/11/95
07/25/95
08/14/95
09/13/95

LOWQMEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

STAGE LOG
STAGE

770 089
7.43 0 87
7 75 0 89
7 70 0 89
7 76 0 89
714 085
714 085
660 082
556 075
660 082
650 081
668 082
690 084
718 086
724 086
728 086

751 088
664 082
707 085
556 075
776 089

751 088
664 082
707 085
556 075
7.76 069

CC-2 (OLD CC-30)
AB TAILINGS PONDS

STAGE LOG
STAGE

7.32 086
7 27 0.86
728 086
705 0.85
681 083
683 083
645 081
661 082
672 083
529 072
541 0 73
613 079
683 083
709 085
721 086
730 086
7 37 0 87

719 086
628 080
676 083
529 072
7 37 0 87

LOG
FLOW

090
1.10
086
090
085
133
133
178
276
178
186
171
152
130
125
122

105
176
140
085
276

105
176
140
085
276

LOG
FLOW

1.19
122
122
1.40
160
1.58
191
177
167
304
2.91
220
158
1.37
127
120
1.15

129
208
166
1.15
304

FLOW TOT CD
DL<05

768 630
1260 850
7 24 10 20
7 88 12 00
712 1100

2127 1500
2127 1500
5982 790

27500 5.00
5982 390
7312 330
51 06 5.60
3334 560
1976 690
17 71 7.40
16.48 620

1208 856
7434 766
4321 811
712 330

27500 1500

1208 856
7434 766
4321 811
712 330

27500 1500

as co
DL.<05

630
650

1070
1200
1200
1400
1500
830
420
430
280
510
560
600
720
5.80

856
741
7.99
280

15.00

8.56
7.41
799
280

1500

TOTZN
DL<10

113772
1641.60
207480
2314 20
192000
241000
244000
126000
69500
58500
47000
725.00
74300
98400

108000
80000

149404
116600
133002
470.00

2440.00

1494.04
116600
133002
47000

2440.00

CONCENTRATIONS (PPB)

aow TOT.CD OS CD TOT.ZN
DL<05

1533 860
1678 11.00
16.48 13.00
25 13 18.00
3963 1030
3813 760
80.94 1600
5864 670

27500 620
1097.54 4.00
817 18 3.70
15804 300

3813 410
2333 510
1871 620
1589 670
14 02 6.80

2059 954
32045 641
16170 807

1402 300
1097 54 18.00

D.L<05

710
1200
1500
1600
960
680

12.00
670
580
400
340
290
360
500
590
650
690

936
565
761
290

1600

UL<10

112000
198000
2480.00
271000
168000
111000
219000
117000
106000
43300
42200
44400
58300
79100
81800

1020.00
92600

150278
92650

1231 59
42200

271000

OSZN
DL<10

113088
165300
213180
2314 20
197000
244000
247000
126000
60800
56600
48000
72800
72800
96900

105000
70900

149099
116500
132799
48000

2470.00

149099
116500
1327.99
48000

2470.00

OSZN
DL<10

1060.00
1980.00
246000
266000
169000
112000
204000
114000
96400
395.00
41900
43500
58000
787.00
81800

101000
89300

148422
88663

120300
39500

266000

TOTPB
DL<5

4500
4300
3600
4000
3600
4200
4100
2600

19000
2500
1400
2400
3300
3100
3900
4000

38.75
4963
4419
1400

190.00

38.75
4963
4419
14.00

19000

TOT.PB
DL<5

31.00
3000
31.00
6200
2800
2100
4200
27.00
4800
38.00
29.00
29.00
4100
2900
3100
3000
3000

3578
3438
3512
21.00
6200

DIS PB TOT CD
DL<5 DL<05

1500 027
1500 058
18 00 0 40
1800 051
13 00 0 42
25 00 1 72
2500 172
1600 254
13.00 7.40
1600 1.26
15.00 1 30
1700 1.54
2000 100
1800 073
1700 071
1000 055

15.50 052
1863 2.31
17 06 1 41
1000 027
25.00 7 40

1550 0.52
1863 2.31
1706 1.41
1000 027
2500 7.40

DIS CD
DL<05

027
058
042
051
0.46
160
172
267
621
138
.1.10
140
1.00
064
0.69
051

051
214
1.32
027
6.21

0.51
2.14
132
0.27
621

TOT ZN DS ZN
Dl_<10 DL<10

48 23 47 94
11128 11205
8078 8300
9811 9811
73 50 75.41

27577 279.20
27920 28263
40553 41197

102625 89954
188.28 188.60
184.90 18884
19915 19997
13328 13059
104 62 103.03
10292 10007
70.91 62 85

66.30 8531
33680 322.67
211.55 203.99
4823 47.94

1028.25 899.54

8630 85.31
336.80 322.67
211.55 203 99
4823 47.94

1028.25 699.54

LOADINGS (POUNDS/DAY)

DS.PB TOT CO DIS. CO TOT. ZN DIS. ZN
DL<5 DL<05

1000 073
1400 099
1400 1.15
1600 243
17 00 2 20
1500 156
2600 697
150 211

18.00 9 17
1200 2362
1800 1627
2300 255
1600 0.84
2000 064
2200 062
1900 0.57
1400 051

1622 109
1619 789
1621 429
150 051

2600 2362

DLO5

059
108
1.33
2.18
2.09
1.39
5.23
211
658

23.62
1495
247
074
063
059
056
052

1.06
739
404
052

2362

DL<10 at<10

9238 8743
17871 178.71
219.83 21805
36639 359.63
35816 36029
227.69 22974
95365 888.33
369.14 35967

156827 1426.24
2556.78 2332.38
185530 1842.11
37751 36986
11959 118.97
0927 98.77
82 33 82.33
87.21 86.35
6963 67.35

17268 170.99
100349 94591
56365 535.68
6983 6735

255676 2332.38

TOT PB OS PB
DL<5 DL<3

1 91 0 64
2 91 1 02
1 40 0 70
1 70 0 76
138 050
481 286
469 286
901 579

281.11 1923
805 515
551 5.90
859 467
592 359
330 191
372 162
355 089

248 100
40.71 6.26
21.60 363

1.38 050
281.11 19.23

2.48 100
40.71 628
2160 363
138 0.50

281.11 1923

TOT. PB OS. PB
DL<5 DL<3

256 082
271 1.26
2 75 1.24

1109 2.16
5.97 3.62
4.31 308

18.29 11 32
8 52 0.47

71 02 26.63
22438 7086
127.50 79.14
24.66 1956
641 328
364 251
3.12 221
256 1.62
2.26 1.06

407 1.84
6088 26.79
3081 1358
226 047

22438 7914



STATION
LOCATION

CUTE

10/27/93
11/30/93
12/17/83
01/20/94
02/18/94
03/08/94
03/24/94
04/07/94
04/19/94
05/04/94
05/19/94
06/07/84
06/23/94
07/25(94
08/16/94
09/13/94

LCMQMEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

LOWQ MEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

STATION
LOCATION

DATE

10/06/94
11/16/94
12/13/94
01/10/95
02709/95
03/08/S5
03/22/95
04/12/95
04/25/95
05/10/95
05/23/95

• 06/13/95
06/27/95
07/11/85
07/25/95
06/14/95
09/13/95

LOWQ MEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

CC-3 (OLD COCO) CONCENTRATIONS (PPB) LOADINGS (POUNDS/DAY)
TAMARACK MINE

STAGE

787
781
793
791
792
777
775
756
60S
720
703
736
770
782
785
790

788
731
759
608
793

788
731
759
608
793

LOG
STAGE

090
089
090
090
090
089
089
088
078
086
085
087
089
089
089
090

090
086
088
078
090

090
086
088
078
090

CC-3(OLDCC-60)
TAMARACK MINE

STAGE LOG
STAGE

791
791
797
812
747
752
736
750
750
663
679
702
746
770
780

1 788
796

7B6
722
756
663
812

090
090
090
091
087
088
067
088
068
082
083
085
087
089
089
090
090

090
086
088
082
091

LOG
FLOW

105
112
098
101
100
1 17
1 19
142
338
186
207
166
125
111
108
102

105
175
140
098
338

105
175
140
098
338

LOG
FLOW

101
101
094
077
152
146
166
149
149
260
239
209
154
125
1.13
104
095

107
184
143
077
260

FLOW TOT CO
(cte) DL<05

1131 480
13 26 5 20
965 580

1017 550
991 560

1475 520
1556 460
2608 360

25000 270
7193 180

11823 140
4554 210
1780 300
1291 370
1192 400
10 45 4 20

1120 485
6999 305
4059 395
965 140

25000 580

1120 485
6999 305
4059 395
965 140

250 00 5 80

OS CO
OL<05

510
520
550
560
570
550
500
390
220
180
150
220
250
340
390
400

480
308
394
150
570

480
308
394
150
570

TOT2N OSZN
DL<10 DL<10

762 66 759 24
86070 86070
912 00 907 44
922 26 919 98
937 00 897 00
81300 84200
754 00 789 00

1260 00 1280 00
34600 30800
228 00 230 00
182 00 191 00
293 00 301 00
32300 31100
46000 45100
58400 56200
61100 57100

75620 74105
52488 53150
64054 63627
182 00 191 00

126000 128000

756 20 741 05
524 88 531 50
64054 63627
182 00 191 00

126000 126000

CONCENTRATIONS (PPB)

FLOW TOTCO DISCO TOT2N DIS2N
(cfc) DL<05 DL<05 DL<10 DL<10

10 17 4 80
10 17 5 20
870 500
590 710

3345 300
29 12 2 40
4554 410
3078 310

25000 250
399 76 2 80
243 46 1 90
121 78 1 60
3440 160
17 80 2 40
13 61 3 20
1101 340
893 400

1331 423
14435 250
74 98 3 42
590 160

399 76 7 10

440
520
520
520
260
250
440
290
240
270
210
130
180
230
300
350
420

396
251
328
130
520

67400 66000
85100 85600
90000 91500

106000 102000
43800 45300
41200 39800
76500 69600
47200 45200
40400 38100
22500 19500
17100 17500
18000 16800
20900 21700
28000 26000
41900 41500
48000 48900
61900 59800

635 67 629 56
354 75 335 25
503 47 491 06
17100 16800

1060 00 1020 00

TOTPB
DL<5

3300
2100
2300
2300
2600
1500
1400
2800
8600
1400
1200
1600
1500
1900
2400
2400

2413
2500
2456
1200
8600

2413
2500
2456
1200
8600

TOTPB
DL<5

2400
2000
1600
3700
1200
1200
2200
1000
3200
3000
2100
2200
1700
1600
2500
1900
3000

2211
2075
2147
1000
3700

OS PB TOT CD
DL<5 DL<05

1200 029
1400 037
1400 030
1200 030
1200 030
1100 041
900 039

18 00 0 51
900 363
800 070

1100 089
800 051

1100 029
10 00 0 26
15 00 0 26
1000 024

1238 029
1063 092
1150 060
800 024

1800 363

12 38 0 29
10 63 0 92
1150 060
600 024

1800 363

as CD
DL<05

031
037
029
031
030
044
042
055
296
070
095
054
024
024
025
022

029
065
057
022
296

029
085
057
022
296

TOT ZN DIS ZN
DL<10 Dl_<10

4639 4618
61 39 61 39
47 37 47 13
5048 5036
49 96 47 83
6452 6682
6313 6606

17877 17958
46537 41426
8823 8901

115.76 121 49
71 79 73 75
3094 2979
31 95 31 32
3745 3604
3434 3209

4492 4404
13456 13009
89 74 87 07
3094 2979

465 37 414 26

4492 4404
13456 13009
89 74 87 07
30 94 29 79

46537 41426

LOADINGS (POUNDS/DAY)

OS PB TOT CD OS CD TOT ZN OIS ZN
DL<5 DL<05 DL<05 DL<10 DL<10

1300 026
900 028
900 023
800 023
600 054
600 038

1100 100
500 051
900 336

1100 602
1000 249
1000 105
1100 030
1100 023
1700 023
1200 020
1000 019

1056 027
913 169
988 103
500 019

1700 602

024
028
024
017
047
039
108
048
323
581
275
085
033
022
022
021
020

025
187
101
017
581

3689 3613
4658 4666
42 10 42 60
3365 3238
7883 8153
6454 6235

18743 17053
7815 7484

54338 51245
48391 41939
22398 22922
11793 11007
3868 4016
2682 2481
3069 3040
2844 2897
29 72 28 71

3930 3919
21725 20237
123.04 11598
2682 2491

54338 51245

TOT PB OS PB
DL<5 DL <3

201 073
150 100
119 073
126 066
139 064
119 087
117 075
393 253

11567 1211
5 42 310
763 700
392 196
144 105
132 069
154 096
135 056

144 075
17 55 3 67
950 221
117 056

11567 1211

144 075
1755 367
950 221
117 056

11567 1211

TOT PB OS PB
DL<5 DL <3

131 071
109 049
0 75 0 42
1.17 025
216 108
188 094
539 270
166 083

4304 1211
6452 2366
27 51 13 10
1441 655
315 204
153 105
183 125
113 071
144 048

138 072
20 19 7 74
1023 402
075 025

6452 2366



STATION CC-4(OLDCC-70)
LOCATION SB. HECLA PORTAL

DATE STAGE LOG LOG
STAGE FLOW

10/27/93
11/30/93
12/17/93
01/20/94
02/1B/94
03/08/94
03/24/94
04/07/94
04/19/94
05/04/94
05/19/94
06/07/94
06/23/94
07/25/94
08/16/94
09/13/94

LOV\QMEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

LOWQMEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

1275
1282
1279
1277
1280
1250
1253
1223
1112
1197
1185
1200
1232
1270
1271
1275

1276
1207
1241
1112
1282

1278
1207
1241
11.12
1282

1 11
1 11
1 11
1 11
1 11
1 10
1 10
109
105

, 108
107
108
109
1 10
1 10
1 11

1 11
108
109
105
,1 11

111
108
109
105
1.11

096
090
093
095
092
1 19
1 18
144
252
1 68
179
165
1,35
1\01
100
0,96

095
160
128
090
252

095
160
128
090
252

CONCENTRATIONS (PPB)

aow TOT co as co TOTZN
(els) DLO 5 DL<05 DL<10

918
796
846
881
829

1541
1448
2729

22500
4788
6232
4485
2253
1018
987
918

900
5747
3324
796

22500

900
5747
3324
796

22500

300
560
300
340
280
340
300
210
210
130
080
130
140
220
310
240

319
193
256
080
560

319
193
256
080
560

310
560
310
330
290
340
280
240
150
130
070
120
140
170
300
230

313
184
248
070
560

313
184
248
070
560

49134
58254
51756
56088
51800
55000
39200
33100
22100
15400
9600

15100
20300
29500
48000
37400

47742
26225
36983
9600

58254

47742
26225
36983
9600

58254

LOAONGS (POUNDS/DAY)

aSZN TOTPB OSPB TOT.CO as CO TOTZN OS ZN TOTPB OS PB
DL<10 DL<5 DL<5 DL<05 DL<05 Dl_<10 DL <10 DL<5 DL <3

49704
46512
50730
53124
52100
54000
40000
33400
20100
15200
10300
15900
19000
28600
47200
36800

45596
25968
357.92
10300
54000

45596
25988
35792
10300
54000

1400
1400
1400
1700
1400
1600
1200
900

5000
1000
600
600

1200
1000
1800
1200

1413
1513
1463
600

5000

1413
1513
1463
600

5000

800
800

1000
800
800
600
500
400
700
500
400
400
600

1100
1100
700

888
513
7.00
400

1100

868
513
700
400

1100

015
024
014
016
012
028
023
031
254
033
027
031
017
012
017
012

015
056
035
0.12
254

015
056
035
012
254

015
024
014
016
013
028
022
035
182
033
023
029
017
009
016
011

015
046
031
009
182

015
046
0.31
009
1.82

2427
2494
2355
2659
2310
45.61
30.53
4860

26752
3967
3219
3643
2460
1615
2574
1847

2285
6565
44.25
1815

267.52

2285
6565
4425
1615

267.52

2455
1991
2309
2519
2323
4478
31.15
4904

24331
39.16
3454
3836
2303
1566
2531
18.18

21.69
6292
42.41
1566

24331

21,69
62.92
4241
1566

24331

069
060
064
081
062
133
093
132

6053
258
201
145
145
055
097
059

068
895
482
055

6053

068
895
482
055

6053

040
034
046
038
036
050
039
059
847
129
134
097
073
060
059
035

043
178
1 11
034
847

043
178
1 11
034
847

STATION CC-4 (OLD CC-70)
LOCATION BEL HECLA PORTAL

DATE STAGE LOG LOO
STAGE FLOW

10/06/84
11/16/94
12/13/94
01/10/95
02/09/95
03/08/95
03/22/95
04/12/95
04/25/95
05/10/95
05/23/95

. 06/13/85
06/27/95
07/11/95
07/2595
08/14/95
09/13/95

LOW3MEAN
HIGHQMEAN
ANNUAL MEAN
MIN
MAX

1278
1276
1X77
1256
1233
1228
1208
1225
12.61
12.52
11.56
11.76
1222
1149
12.60
1273
1283

1265
12.16
12.42
1156
12.83

1.11
111
1.11
110
109
109
108
1.09
110
1.10
106
107
1.09
110
1.10
1.10
1.11

110
108
109
106
111

093
095
095
113
134
139
158
142
109
117
206
188
145
1.20
1.10
098
089

105
151
127
089
208

CONCENTRATIONS (PPB)

aow TOT.CO as co TOTZN
(cfs) DLO 5 DLO.5 OL<10

846
900
881

1360
2205
2453
37.69
2615
1226
1478

11917
7608
2788
1574
1251
9.57
780

1195
4232
2624
7.80

119.17

270
280
280
350
300
170
240
210
1.70
080
120
1.00
1.00
150
2.30
220
2.70

262
148
209
080
3.50

250
250
300
340
300
170
250
210
180
1.00
170
0.90
060
160
220
200
2.40

251
154
205
060
340

40600
42400
49600
59100
58600
27200
41900
32200
28900
13300
10100
9500

11200
22300
32800
309.00
409.00

41811
21788
32441
9500

59100

LOADINGS (POUNDS/DAY)

aSZN TOTPB aSPB TOT.CO OS CO TOT.ZN OS. ZN TOT. PB OS PS
DL<10 DL<5 DL<5 O.LOS OL<0.9 DL <10 DL <10 DL <5 DLO

37800
42500
483.00
545.00
60600
27300
383.00
30500
27400
10700
101.00
90.00

10700
22800
31700
30600
36000

40644
20500
31165
9000

60600

1300
1200
1100
2200
17.00
600

12.00
1100
12.00
1900
1000
10.00
10.00
1200
20.00
1500
3200

1711
1125
1435
600

32.00

700
600
7.00
4.00
7.00
300
600
5.00
6.00
8.00
6.00
7.00
500
900

1000
800
7.00

722
575
653
300

10.00

0.12
014
013
0.26
036
022
0.40
030
0.11
006
077
0.41
0.15
0.13
0.15
0.11
011

0.17
031
024
006
077

011
012
014
025
0.36
0.22
051
030
0.12
008
109
0.37
009
014
015
010
0.10

016
035
0,25
008
108

1848
2052
2352
43.24
69.53
3588
8486
4530
1906
1058
64.76
3888
16.80
18.88
2208
15.90
17.15

27.70
3853
3327
1058
6486

17.20
2057
2337
38.87
71.80
36.03
77.66
42.91
18.07
B51

64.76
3684
16.05
1831
21.34
15.75
15.10

27.16
37.60
3207
851

77.66

0.59
058
052
1.61
2.02
0.78
2.43
1.55
0.78
1.51
641
408
150
102
135
0.77
1.34

109
238
170
052
641

032
029
0.33
029
083
0.40
122
070
040
064
385
287
075
076
067
0.41
029

047
135
068
029
385
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STATION DATE FLOW

EFFECTIVENESS MONITORING

ENM-02
ENM-02
ENM-02
AVERAGES

ENM-03
ENM-03
ENM-03
AVERAGES

ENM-04
ENM-04
ENM-04
AVERAGES

ENM-05
ENM-05
ENM-05
AVERAGES

l3-M«y-9J
13-M»y-93
13-May-93

13-M«y-93
13-M«y-93
13-Miy-93

13-M«y-93
13-M.y-93
13-M«y-93

I3-May-93
13-Miy-93
13-M»y-93

68.08
68.08
68.08

78.72
78.72
78.72

213.95
213.95
213.95

145.96
145.96
145.96

CONCENTRATIONS (PPB) •
TOTAL DBS •
CADM

12
12
10

11.33

6.5
6.3
5.4

6.07

5.7
4.7
4.6

5.00

1
1
1

1.00

LEA

510
530
520

520.00

159
129
165

151.00

170
143 v
138

150.33

40
33
30

34.33

ZINC

1640
1680
1640

1653.33

997
937
993

975.67

837
812
824

824.33

191
195
206

197.33

CADM1

8.6
10
12

10.20

5.2
5.6
5.3

5.37

4
4
4

4.00

0.8
0.8
0.8

0.80

LEAD

33
30
32

31.67

14
14
15

14.33

12
12
12

12.00

2.5
2.5
2.5

2.50

ZINC

1490
1460
1500

1483.33

926
921
926

924.33

758
748
776

760.67

177
168
171

172.00

LOADINGS (LBS/DAY)
TOTAL DISS

CADMI

0.908
0.908
0.757
0.858

0.569
0.551
0.473
0.531

1.356
1.118
1.094
1.190

0.162
0.162
0.162
0.162

LEA

38.610
40.124
39.367
39.367

13.918
11.292
14.444
13.218

40.445
34.021
32.832
35.766

6.492
5.356
4.869
5.573

ZINC

124.156
127.184
124.156
125.166

87.274
82.022
86.924
85.407

199.133
193.185
196.040
196.119

31.001
31.650
33.435
32.029

CADM

0.651
0.757
0.908
0.772

0.455
0.490
0.464
0.470

0.952
0.952
0.952
0.952

0.130
0.130
0.130
0.130

LEAD

2.498
2.271
2.423
2.397

1.226
1.226
1JI3
1.255

2.855
2.855
2.855
2.855

0.406
0.406
0.406
0.406

ZINC HARD COND TEMP

112.800
110.529
113.557
112.296

81.059
80.621
81.059
80.913

180.338
177.958
184.620
180.972

28.728
27.268
27.755
27.917

16 25 11
12
16
15

12 18 9
12
12
12

12 20
8

10
10

12 15
8
8
9



STATION DATE FLOW

EFFECTIVENESS MONfTORINO

ENM-02
ENM-02
ENM-02
AVERAGES

ENM-03
ENM-03
ENM-03
AVERAGES

ENM-04
ENM-04
ENM-04
AVERAGES

ENM-05
ENM-OS
ENM-OS
AVERAGES

2S-Au'g-93
25-Aug-93
25-Aug-93

25-Aug-93
25-Aug-93
25-Aug-93

25-Aug-93
25-Aug-93
2S-Aug-93

25-Aug-93
25-Aug-93
2S-Aug-93

3.47
3.47
3.47

3.33
3.33
3.33

3.67
3.67
3.67

2.13
2.13
2.13

CONCENTRATIONS (PPB) •
TOTAL D1SS •
CADM

25
25
26

25.33

10.3
9.8
9.6

9.90

8.2
8.1
7.5

7.93

1
l.l

1
1.03

LEA

58
52
54

54.67

23
22
21

22.00

22
21 v
22

21.67

2.5
2.5
2.5

2.50

ZINC

4340
4380
4250

4323.33

1890
1890
1880

1886.67

1610
1630
1600

1613.33

201
192
182

191.67

CADMI

30
31
27

29.33

9.7
9.9
9.6

9.73

7.7
7.4
7.2

7.43

1.1
0.9

1
1.00

LEAD

32
32
30

31.33

15
16
15

15.33

13
13
14

13.33

2.5
2.5
16

7.00

ZINC

4340
4360
4333

4344.33

1880
1870
1880

1876.67

1600
1600
1590

1596.67

172
174
178

174.67

LOADINGS (LBS/DAY)
TOTAL DISS

CADMI

0.096
0.096
0.100
0.098

0.038
0.036
0.036
0.037

0.033
0.033
0.031
0.032

0.002
0.003
0.002
0.002

LEA

0.224
0.201
0.208
0.211

0.085
0.081
0.078
0.081

0.090
0.086
0.090
0.088

0.006
0.006
0.006
0.006

ZINC

16.746
16.901
16.399
16.682

6.999
6.999
6.962
6.986

6.570
6.652
6430
6484

0.476
0.455
0.431
0.454

CADM

0.116
0.120
0.104
0.113

0.036
0.037
0.036
0.036

0.031
0.030
0.029
0.030

0.003
0.002
0.002
0.002

LEAD

0.123
0.123
0.116
0.121

0.056
0.059
0.056
0.057

0.053
0.053
0.057
0.054

0.006
0.006
0.038
0.017

ZINC

16.746
16.824
16.719
16.763

6.962
6.925
6.962
6.949

6430
6430
6.489
6416

0.407
0.412
0.422
0.414

HARDNESS

32
32
32
32

26
26
26
26

20
20
20
20

16
16
16
16



EFFECTIVENESS MONITORING

ENM-02
ENM-02
ENM-02
AVERAGES

ENM-03
ENM-03
ENM-03
AVERAGES

ENM-04
ENM-04
ENM-04
AVERAGES

ENM-05
ENM-05
ENM-05
AVERAGES

08-Sep-93
Og-Sep-93
08-Sep-93

08-Sep-93
08-Sep-93
08-Scp-93

08-Sep-93
OS-Sep-93
08-Sep-93

08-Sep-93
08-Sep-93
08-SeP-93

2.9
2.9
2.9

2.54
2.54
2.54

3.43
3.43
3.43

1.71
1.71
1.71

TOTAL
CADM

27
29
29

28.33

10.5
10.3
9.9

10.23

7.6
7.2
7.1

7.30

1
1

0.9
0.97

LEA

83
80
74

79.00

26
26
24

25.33

24
22
21

22.33 v

2.5
2.5
2.5

2.50

ZINC

4500
4635
4769

4634.67

2124
2129
2143

2132.00

1889
2042
1872

1934.33

225
236
224

228.33

D1SS
CADMI

28
28
28

28.00

10.6
10.4
10.5

10.50

7.5
7

7.5
7.33

1
1
1

1.00

LEAD

31
36
35

34.00

16
15
16

15.67

14
13
15

14.00

25
2.5
2.5

2.50

*

ZINC

4649
4782
4761

4730.67

2161
2179
2175

2171.67

1941
1931
1942

1938.00

218
222
214

218.00

TOTAL
CADMI

0.087
0.094
0.094
0.091

0.030
0.029
0.028
0.029

0.029
0.027
0.027
0.028

0.002
0.002
0.002
0.002

LEA

0.268
0.258
0.239
0.255

0.073
0.073
0.068
0.072

0.092
0.084
0.080
0.085

0.005
0.005
0.005
0.005

ZINC

14.512
14.947
15.379
14.946

5.999
6.013
6.053
6.022

7.205
7.789
7.140
7.378

0.428
0.449
0.426
0.434

D1SS
CADM

0.090
0.090
0.090
0.090

0.030
0.029
0.030
0.030

0.029
0.027
0.029
0.028

0.002
0.002
0.002
0.002

LEAD

0.100
0.116
0.113
0.110

0.045
0.042
0.045
0.044

0.053
0.050
0.057
0.053

0.005
0.005
0.005
0.005

ZINC

14.992
15.421
15.353
15.255

6.104
6.155
6.143
6.134

7.403
7.365
7.407
7.392

0.415
0.422
0.407
0.415

HARDNESS

40
40
40
40

32
32
32
32

28
28
28
28

18
18
18
18



Station

Effectiveness Monitoring

Elizabeth Park-02
Elizabeth Park-02
Elizabeth Park-02
Averages

Blzabeth Park-01
Elizabeth Park-01
Elizabeth Paft-01
Averages

Blzabath Park-02
Elizabeth Partc-02
Blzabeth Park-02
Averages

Blzabeth Park-01
Blzabeth Park-01
Elizabeth Park-01
Averages

EMN-02
EMN-02
EMN-02
Averages

EMN-04
EMN-04
EMN-04
Averages

EMN-05
EMN-05
EMN-05
Averages

tat* Flow Concentrations PPB
Total Dissolved

Loadings (Ibs/day)
Total

Cadmium Lead Zinc Cadmium Lead Zinc Cadmium U

29-Se[>83
29-Sec-«3
29-Sep-83

29-Sep-93
29-Se[>«J
29-Sep-93

OS-Oct-93
06-CW-83
05-Oct-93

05-Oct-83
OS-Oct-93
06-Oct-93

22-Apr-83
22-Apr-93 •
22-Apr-93

22-Apr-S3
22-Apr-93
22-Apr-93

22-Apr-93
22-Apr-83
22-ADT-93

4067
4067
4087

6929
6929
6929

5657
6657
5657

6731
6731
6731

1054
1054
1054

668
668
668

384
384
384

94
86
97

923

86
86
82

847

86
8.6
8.6

8.57

86
86
84

853

37
37
38

37.33

20
21
21

2067

18
19
18

183

16
19
20

1833

18
17
16
17

13
12
13

12.67

14
17
14
15

55
68
56

5633

26
27
24

2567

25
2.5
2.5
2.5

1202
1177
1203
1194

1064
1076
1088
1076

1313
1334
1320

1322.33

125S
1240
1269

125467

6860
6880
6920

6866.67

5270
52

5270
525667

412
428
427

422.13

88
87
96

903

87
88
8,3
86

8.8
8.8
88
88

84
84
86

847

39
38
39

3867

22
21
19

2067

17
16
18

167

10
11
9

10

9
9

10
933

7
7
8

733

9
8
9

867

25
27
25

2567

19
18
18

1833

2.5
Z5
2.5
2.5

1214
1219
1226

488633

1096
1098
1096

109667

1341
1350
1349

134667

1289
1294
1293
1292

6540
6640
6640

660667

5120
5190
5110
5140

420
420
420
420

0427
0391
0441
0.42

0663
0663
0632
0652

0541
0536
0.641
0.639

0644
0644
0629
0639

0434
0434
0445
0.438

0.149
0156
0156
0154

0008
0008
0008
0008

Dissolved
iad Zinc Cadmium Lead Zinc Hard.

0727
0864
0.909
0.833

1387
131

1.233
131

0818
0755
0.818
0.787

1.048
1.272
1.048
1.123

0.645
068

0656
0.66

0193
0201
0178
0.191

0011
0011
0011
0011

54628
53492
54673
54264

81982
82.906
83831
82.906

82.595
83.916
83.036
63182

93935
9Z812
94983
93.91

80402
80637
61106
80.715

39146
38849
39146
39047

1759
1828
1823
1803

04
0395
0436
0411

067
0678
064

0663

0554
0554
0654
0854

0.629
0629
0644
0.634

0457
0445
0457
0453

0163
0156
0141 •
0154

0007
0006
0008
0007

0454
05

0409
0.454

0693
0693
0771
0719

044
044

0.503
0461

0674
0599
0674
0.649

0293
0316
0293
0301

0141
0134
0134
0.136

0011
0011
0011
0011

65173
654

65564
222,071

84447
84601
64447
84499

64357
84823
8486

84713

' 9648
96654
96.779
96.705

76652
77824
77824
77433

38032
38552
37958
38181

1793
1793
1793
1793

68
88
68
68

68
88
88
68

88
88
88
68

96
96
96
96

40
40
40
40

32
32
32
32

24
24
24
24

Cond Tamp.

185 13

197 145

185 13

197 145



STATION NM-1 (OLD NM-10)
LOCATION BELOW RV PARK

DATE STAGE LOG
STAGE

05/04/94 4.23 0.63
4.23 0.63
4.23 0.63

STATION NM-1 (OLD NM-10)
LOCATION BELOW RV PARK

DATE STAGE LOG
STAGE

05/09/95 3.08 0 60
3 98 0.60
398 060

05/31/95 407 061
4 07 0.61
4 07 0.61

08/21/95 4.76 0.68
476 068
4 76 0.68

09/06/95 4.79 0.68
4.79 0.68
4.78 0.68

STATION NM-1 (OLD NM-10)
LOCATION BELOW RV PARK

DATE STAGE LOG
STAGE

04/12/96 7 96 0.90
796 0.90
7.96 0.90

05/14/96 7.64 0.88
7.64 088
7.64 0.88

09/18/96 6.72 0.63
6.72 0.83
6 72 0.83

10/22/96 6.73 0.83
673 083
6.73 0.83

CONCENTRATIONS (PPB)

LOG
FLOW

1.17
1.17
1.17

(94) Effectiveness

FLOW TOT.CD DIS.CD
(cfs) D L<0.5 D L.<0.5

14.89 22.00 0 00
14.89 20.00 0.00
1489 23.00 000

TOT.ZN
DL<10

3140.00
3400.00
322000

DISZN
D.L<10

000
000
000

TOT.PB
DL<5

4000
72.00
7200

DISPB
D.L.O

0.00
000
000

CONCENTRATIONS (PPB)
(95) Effectiveness

LOG
FLOW

1.48
1.48
1.48
1.37
1.37
1.37
0.57
0.57
0.57
0.54
0.54
0.54

FLOW TOT.CD DIS CD
(cfs) D.L.<0 5 D.L<0.5

30.45 16.00 18.00
3045 16.00 1600
3045 16.00 17.00
23.42 1400 15.00
2342 14.00 1400
23.42 13.00 13.00

3.72 22.00 25.00
3 72 23 00 23.00
372 2400 24.00
3.46 30.00 30.00
3 46 30 00 30.00
3.46 30.00 28.00

TOT.ZN
D.L.<10

2860.00
2820.00
284000
2000.00
203000
2050.00
2720.00
2640.00
2580.00
4420.00
4320.00
4330.00

DIS.ZN
D.L.<10

2640.00
2750.00
275000
206000
2050.00
208000
2680.00
2670.00
265000
431000
4420.00
4370.00

TOT.PB
D.L.<5

10800
11700
11600
60.00
77.00
70.00
7500
8200
78.00
74.00
85.00
91.00

DISPB
D.L.<3

64.00
6600
61.00
4300
36.00
54.00
6600
62.00
5600
55.00
5700
55.00

CONCENTRATIONS (PPB)
(96) Effectiveness

LOG
FLOW

1.76
1.76
1.76
151
151
1.51
0.72
0.72
072
073
0.73
0.73

FLOW TOT.CD DIS.CD
(cfs) D L.<0.5 D.L.<0.5

5805 1500 1600
56 05 16 00 16.00
58.05 16 00 16.00
3244 1300 14.00
3244 1400 13.00
3244 1300 14.00
5 26 23 00 24.00
526 2400 2300
5 26 23 00 23 00
5 37 28 00 29 00
5 37 29 00 29 00
5 37 29.00 29 00

TOT.ZN
D.L<10

3050.00
2990.00
3020.00
2370.00
230000
2290.00
3020.00
3070.00
3050.00
4960.00
4980.00
500000

DIS2N
D.L.<10

3080.00
311000
3080.00
269000
232000
243000
334000
332000
310000
510000
5400.00
502000

TOTPB
DL.<5

7800
7500
78.00

117.00
11700
12000
4800
5400
4800
5500
5400
53.00

DIS.PB
D.L.O

3800
34.00
4900
3400
31.00
3400
3100
34.00
3500
3900
40.00
4200

LOADINGS (POUNDS/DAY)

TOT. CD
D L. <0.5

1.76
160
184

DIS CD TOT. ZN
D.L. <0.5 D.L <10

0.00 251.61
0.00 272 44
0.00 258 02

DIS. ZN
DL<10

000
0.00
0.00

TOT PB
D.L. <5

321
5.77
577

DIS. PB
D.L. <3

000
000
000

LOADINGS (POUNDS/DAY)

TOT. CD
D.L <0.5

262
262
2.62
1.76
1.76
1.64
0.44
0.46
048
0.56
0.56
0.56

DIS CD TOT. ZN
D.L <05 D.L. <10

295 46860
2.62 462 04
2.79 465.32
1.89 25202
1.76 255.80
1.64 258.32
0.50 54 51
0.46 52.90
048 51.70
0.56 62.27
056 8041
0.52 80.60

DIS. ZN
D.L <10

432.55
45057
45057
259.58
258.32
262.11
53.70
53.50
53.10
80.23
82.27
81.34

TOT. PB
D.L<5

17.70
19.17
19.01
1008
9.70
8.82
.50
.64
.56
38
.58
69

DIS PB
D.L <3

1049
1081
999
542
454
660

32
24
.12
02
06
02

LOADINGS (POUNDS/DAY)

TOT. CD
D.L <0.5

468
5.00
5.00
2.27
2.44
2.27
065
0.68
0.65
081
0.84
084

DIS. CD TOT. ZN
O.L <0.5 D.L <10

500 95249
500 933.75
5.00 943.12
2.44 413.66
227 401.44
2 44 399.70
068 8547
065 8688
0.65 66 32
084 143.36
0.84 143.94
0.84 14452

DIS. ZN
D.L <10

961.85
97122
96185
469.52
404.94
424.14
94.53
9396
87.73

147.41
15608
145.10

TOT PB
D.L<5

24.36
23.42
24.36
20.42
20.42
20.94

1.36
1.53
1.36
1.59
1.56
1.53

DIS PB
D.L. <3

1187
1062
1530
593
541
593
088
096
099
113
116
121



STATION ENM-2
LOCATION AT SUNSET

DATE STAGE

05/04/94 7.05
7.05
7.05

08/15/94 7.55
755
755

STATION ENM-2
LOCATION AT SUNSET

DATE STAGE

05/09/95 6 98
6.30
6.98

05/31/95 6.66
6.86
686

08/21/95 7.68
7.68
7.68

09/06/95 7.71
7.71
7.71

STATION ENM-2
LOCATION AT SUNSET

DATE STAGE

05/08/96 7.08
7.08
7.08

05/14/96 6.65
6.65
6.65

09/18/96 7.56
7.56
7.56

10/22/96 7.56
7.56
7.56

LOG
STAGE

0.85
0.85
0.85
0.68
0.88
088

LOG
STAGE

084
084
0.84
0.84
0.84
0.84
0.89
089
0.89
0.89
0.89
0.89

LOG
STAGE

0.65
0.85
0.85
0.82
0.82
0.62
0.88
0.88
0.88
0.88
0.88
0.88

LOG
FLOW

1.22
1.22
1.22
0.59
0.59
059

LOG
FLOW

1.31
1.31
1.31
1.47
1.47
1.47
043
0.43
0.43
0.40
0.40
0.40

LOG
FLOW

1.18
1.18
1.18
1.76
1.76
1.76
0.58
0.58
0.58
0.58
0.58
0.58

CONCENTRATIONS (PPB)
(94) Effectiveness

FLOW TOT CD DISCD TOTZN
(cfs) D.L.O.5 D.L.O.5 D.L.<10

16.55 27.00 28.00 3730.00
16.55 27.00 29.00 3820.00
16.55 28.00 28.00 3930.00
3.89 36.00 34.00 5920.00
3.89 39.00 36.00 5830.00
3.89 39.00 36.00 5880.00

CONCENTRATIONS (PPB)
(95) Effectiveness

FLOW TOT CD DISCD TOTZN
(cfs) DL<0.5 D.L<0.5 O.L.<10

20.44 19.00 18.00 3510.00
2044 16.00 18.00 3200.00
20.44 17.00 18.00 3370.00
28.49 13.00 13.00 1930.00
29.49 12.00 12.00 1910.00
29.49 16.00 13.00 1970.00
2.71 34.00 32.00 5580.00
2.71 33.00 32.00 5530.00
2.71 34.00 32.00 5400.00
2.49 35.00 31.00 6520.00
2.49 36.00 37.00 6590.00
2.49 36.00 38.00 6470.00

CONCENTRATIONS (PPB)
(96) Effectiveness

FLOW TOT CD DISCO TOTZN
(cfs) D.L<0.5 D.L<0.5 D.L<10

15.13 ' 24.00 25.00 4920.00
15.13 25.00 25.00 4940.00
15.13 26.00 25.00 5030.00
56.90 16.00 17.00 2780.00
56.90 17.00 16.00 2760.00
56.90 15.00 16.00 2810.00

3.78 34.00 34.00 5680.00
3.78 35.00 35.00 5600.00
3.78 33.00 35.00 5410.00
3.76 37.00 36.00 6560.00
3.78 36.00 39.00 6680.00
3.78 38.00 38.00 6700.00

LOADINGS (POUNDS/DAY)

DISZN
D.L.<10

398000
3950.00
3970.00
5990.00
596000
5930.00

TOTPB
D.L.<5

7500
79.00
81.00

156.00
153.00
150.00

DISPB
D.L.<3

65.00
64.00
64.00

122.00
117.00
112.00

TOT. CD
D.L. <0.5

2.40
2.40
2.49
0.75
0.82
0.82

OIS. CD TOT. ZN
D.L. <0.5 D.L. <10

2.49 332.09
2.58 340.10
2.49 349.89
0.71 123.78
0.75 121.90
0.75 122.95

DIS. ZN
D.L. <10

354.34
351.67
353.45
125.25
124.62
123.99

TOT PB
D.L. <5

6.68
7.03
7.21
3.26
320
3.14

DIS PB
D.L. <3

5.79
570
570
255
2.45
2.34

LOADINGS (POUNDS/DAY)

DISZN
DL.<10

3250.00
3409.00
3360.00
1940.00
1970.00
1950.00
5460.00
5470.00
5510.00
6480.00
6560.00
6600.00

TOTPB
D.L<5

82.00
62.00
82.00
37.00
35.00
35.00

126.00
118.00
115.00
190.00
134.00
154.00

DISPB
D.L<3

37.00
38.00
36.00
23.00
22.00
25.00
77.00
69.00
74.00
86.00
91.00
89.00

TOT. CD
D.L. <0.5

2.09
1.76
1.87
2.06
1.90
2.54
0.50
0.48
0.50
0.47
0.48
0.48

DIS. CD TOT. ZN
D.L. <0.5 D.L. <10

1.98 385.90
1.98 351.82
1.98 370.51
2.06 306.18
1.90 303.00
2.06 312.52
0.47 81.32
0.47 80.59
0.47 78.70
0.42 87.50
0.50 88.44
0.51 86.83

DIS. ZN
D.L <10

357.32
374.80
369.41
307.76
312.52
309.35
7957
78.72
80.30
86.97
88.31
88.58

TOT. PB
D.L. <5

9.02
6.82
9.02
5.87
5.55
5.55
1.84
1.69
1.68
2.55
1.80
2.07

DIS. PB
DL. <3

4.07
418
396
365
3.49
3.97
1 12
1.01
1.08
1.15
122
1.19

LOADINGS (POUNDS/DAY)

DISZN
D.L<10

5060.00
5050.00
4970.00
2790.00
2790.00
2800.00
5720.00
5760.00
5740.00
6840.00
686000
6840.00

TOTPB
D.L.<5

44.00
42.00
42.00
73.00
78.00
74.00

102.00
116.00
92.00
90.00
88.00
90.00

DISPB
D.L.O

35.00
38.00
39.00
34.00
38.00
38.00
84.00
90.00
78.00
71.00
78.00
77.00

TOT. CD
D.L <0.5

1.95
2.03
2.12
4.90
5.20
4.59
0.69
0.71
0.67
0.75
0.73
0.77

DIS. CD TOT.ZN
D.L <O.S D.L <10

2.03 400.42
2.03 402.05
2.03 409.37
5.20 651.04
4.90 844.92
4.90 860.23
0.69 115.49
0.71 113.86
0.71 110.00
0.73 133.38
0.79 135.62
0.77 136.23

DIS.ZN
D.L <10

411.81
411.00
404.49
854.10
654.10
857.16
116.30
117.12
116.71
139.08
139.48
139.08

TOT. PB
D.L. <5

3.56
3.42
3.42

22.35
23.86
22.65

2.07
2.36
1.87
1.83
1.79
1.83

DIS. PB
D.L. <3

2.85
3.09
3.17

10.41
11.63
11.63

1.71
1.83
1.59
1.44
1.59
1.57



STATION
LOCATION

DATE

05/04/94

08/15/94

STATION
LOCATION

DATE

05/09/95

05/30/95

08/21/95

09/06/95

STATION
LOCATION

DATE

05/08/96

05/14/96

09/18/96

10/22/96

ENM-3
AB. SUCCESS

STAGE

347
347
347
392
392
3.92

LOG
STAGE

0.54
0.54
054
059
059
0.59

LOG
FLOW

1.11
1.11
1.11
0.40
040
0.40

ENM-3
AB. SUCCESS

STAGE

3.42
3.42
3.42
338
338
3.38
397
397
3.97
422
422
422

LOO
STAGE

053
0.53
0.53
0.53
053
0.53
0.60
060
0.60
0.63
0.63
0.63

LOG
FLOW

1.19
1.19
1.19
1.26
1.26
126
0.33
0.33
0.33

-002
-002
-0.02

ENM-3
AB. SUCCESS

STAGE

3.29
329
3.29
3.16
3.16
316
377
377
377
3.79
379
3.79

LOG
STAGE

0.52
052
0.52
050
050
050
058
058
0.58
058

, 058
0.58

LOG
FLOW

1.41
1.41
1.41
1.65
1.65
165
063
063
063
060
060
0.60

CONCENTRATIONS (PPB)
(94) Effectiveness

FLOW TOT. CD DIS.CD TOT.ZN DIS.ZN TOT PB
(cfc) D.L. <05 D.L.<0.5 D.L.<10 D.L<10 DL.<5

1278 19.00 21.00 2530.00 2710.00 20.00
12.78 18.00 20.00 2650.00 2690.00 25.00
1278 1800 21.00 264000 272000 2200
253 1900 17.00 3220.00 3330.00 2300
253 1800 16.00 3240.00 350000 22.00
2.53 18.00 19.00 3220.00 3310.00 26.00

CONCENTRATIONS (PPB)
(95) Effectiveness

FLOW TOT. CD DIS.CD TOT.ZN DIS.ZN TOT.PB
(ch) D.L<0.5 D.L.<0.5 D.L<10 D.L<10 D.L<5

15.49 13.00 13.00 272000 242000 37.00
1549 13.00 13.00 2500.00 239000 4500
15.49 1300 13.00 2560.00 255000 49.00
18.11 7.90 8.30 1380.00 134000 19.00
1811 7.50 800 1340.00 134000 16.00
1811 8.70 8.10 134000 1330.00 1500

2.14 20.00 1600 356000 3510.00 2200
214 18.00 18.00 3490.00 3520.00 22.00
2.14 18.00 17.00 3520.00 3560.00 2200
095 19.00 21.00 393000 397000 27.00
095 2000 20.00 3760.00 3960.00 26.00
095 21.00 20.00 3970.00 399000 29.00

CONCENTRATIONS (PPB)
(96) Effectiveness

FLOW TOT CD DIS. CD TOT.ZN DIS.ZN TOT PB
(cfs) D.L. <05 DL.<0.5 D.L.<10 D.L.<10 DL<5

2592 18.00 18.00 3800.00 384000 2900
2592 1800 - 17.00 386000 384000 6200
25.92 17.00 1700 381000 378000 2800
4428 11.50 9.30 1990.00 204000 4800
4428 9.70 1080 202000 209000 52.00
4428 1000 940 206000 201000 5300
425 1500 1500 296000 308000 2700
425 15.00 1500 294000 302000 2500
425 1500 16.00 299000 305000 17.00
396 1600 17.00 352000 346000 19.00
396 18.00 1600 3390.00 3480.00 1600
3.96 1600 16.00 3490.00 348000 1900

LOADINGS (POUNDS/DAY)

DISPB
DL<3

13.00
13.00
1300
1600
16.00
1600

TOT. CD
DL. <0,5

131
124
1.24
0.26
0.25
0.25

DIS. CD
D.L <0.5

1.44
1.37
1.44
0.23
0.22
0.26

TOT. ZN
D.L <10

17393
182.18
161.50
43.84
44.11
43.84

DIS. ZN
D.L <10

186.31
184.93
186.99
4534
47.65
4507

TOT. PB
DL<5

1.37
1.72
1.51
031
0.30
035

DIS PB
D.L. <3

089
069
089
022
022
022

LOADINGS (POUNDS/DAY)

DIS.PB
D.L.O

1300
1300
1100
700
800
900

1500
13.00
14.00
17.00
17.00
17.00

TOT. CD
D.L <0.5

1.08
1.08
1.08
0.77
073
065
0.23
0.21
0.21
0.10
0.10
0.11

DIS. CD
O.L <0.5

108
1.08
1.08
0.81
0.78
0.79
0.18
0.21
0.20
0.11
0.10
0.10

TOT.ZN
D.L <10

226.74
208.40
213.41
13449
130.59
130.59
40.96
40.16
40.50
2010
19.23
20.30

DIS. ZN
D.L <10

201.74
19923
21257
130.59
130.59
12962
4039
4050
40.96
20.30
20.25
2040

TOT. PB
D.L<5

308
3.75
408
185
1.56
1.46
025
0.25
0.25
0.14
013
0.15

DIS. PB
DL. <3

1 08
108
092
068
078
088
017
015
016
009
009
009

LOADINGS (POUNDS/DAY)

DISPB
DL.<3

14.00
1400
1300
2500
2400
20.00
1300
1500
1600
12.00
1300
1300

TOT. CD
D.L. <0.5

251
2,51
2.37
274
231
238
034
034
0.34
034
0.38
0,34

DIS CD
D.L <05

2.51
2.37
2.37
222
257
2.24
0.34
0.34
037
036
034
0.34

TOT. ZN
D.L. <10

529.96
538.33
531.36
474.05
481.19
490.72
67.66
6720
68.35
75.00
72.23
74.36

DIS. ZN
D.L <10

53554
535.54
527.17
48596
49787
476.81
7040
69.03
69.72
73.72
74.15
74.15

TOT. PB
D.L. <5

4.04
865
3.90

11.43
12.39
12.63
0.62
057
0.39
0.40
0.34
0.40

DIS PB
DL <3

195
195
181
596
572
476
030
034
037
026
0.28
028



STATION ENM-4
LOCATION BEL INTERSTATE

DATE STAGE LOG
STAGE

05/04/94 5.59 0.75
5.59 0.75
5.59 0.75

08/15/94 6.03 0.78
6.03 0.76
6.03 0.78

STATION ENM-4
LOCATION BEL INTERSTATE

DATE STAGE LOG
STAGE

04/13/95 5.68 0.75
5.68 0.75
5.68 0.75

05/09/95 5.39 0.73
5.39 0.73
5.39 0.73

05/30/95 5.38 0.73
5.38 0.73
5.38 0.73

08/21/95 6.11 0.79
6.11 0.79
6.11 0.79

09/06/95 6.15 0.79
6.15 0.79
6.15 0.79

STATION ENM-4
LOCATION BEL INTERSTATE

DATE STAGE LOG
STAGE

04/25/86 5.44 0.74
5.44 0.74
5.44 0.74

05/08/96 5.64 0.75
5 64 0.75
5.64 0.75

05/14/96 5.16 0.71
5.16 0.71
5.16 0.71

09/18/96 6.02 0.78
6.02 0.78
6.02 0.78

10/22/96 6.04 0.78
6.04 0.78
6.04 0.78

LOG
FLOW

0.98
0.98
0.98
0.42
0.42
0.42

LOG
FLOW

086
0.86
086
1.25
1.25
1.25
1.26
1.26
1.26
0.32
0.32
0.32
0.27
0.27
0.27

LOG
FLOW

1.18
1.18
1.18
091
0.91
0.91
1.57
1.57
1.57
0.43
0.43
0.43
0.40
0.40
0.40

CONCENTRATIONS (PPB)
(94) Effectiveness

FLOW TOT. CD DISCD TOT.ZN
(cfa) D.L <0.5 DL. <0.5 D.L. <10

9.52 18.00 20.00 2620.00
9.52 21.00 19.00 2640.00
852 24.00 22.00 2630.00
2.61 15.00 16.00 2970.00
2.61 15.00 18.00 2980.00
2.61 18.00 15.00 3000.00

CONCENTRATIONS (PPB)
(95) Effectiveness

FLOW TOT. CD DISCD TOT.ZN
(cfs) D.L <0.5 D.L<0.5 D.L <10

7.25 46.00 46.00 8910.00
7.25 47.00 47.00 9040.00
7.25 45.00 40.00 8700.00

17.74 12.00 13.00 2460.00
17.74 13.00 13.00 2420.00
17.74 12.00 12.00 2430.00
18.31 7.30 7.00 1250.00
18.31 7.00 7.60 1220.00
18.31 7.10 7.20 1230.00
2.08 16.00 16.00 3340.00
2.08 17.00 15.00 3450.00
2.08 17.00 16.00 3320.00
1.86 20.00 19.00 3850.00
1.66 18.00 17.00 3880.00
1.86 19.00 17.00 3820.00

CONCENTRATIONS (PPB)
(96) Effectiveness

FLOW TOT. CD DISCD TOT.ZN
(cfs) D.L. <0.5 D.LO.5 D.L <10

15.15 24.00 23.00 4380.00
15.15 21.00 24.00 4590.00
15.15 22.00 19.00 4560.00
8.17 19.00 19.00 4060.00
6.17 16.00 19.00 4170.00
8.17 16.00 19.00 4100.00

37.37 9.00 10.00 1790.00
37.37 8.00 8.10 1870.00
37.37 8.00 110.00 1860.00
2.68 13.00 13.00 2690.00
2.68 13.00 13.00 2770.00
2.68 12.00 13.00 2800.00
2.54 13.00 13.00 3160.00
2.54 13.00 13.00 3200.00
2.54 12.00 13.00 3190.00

LOADINGS (POUNDS/DAY)

DISZN
DL. <10

2710.00
2710.00
2700.00
3050.00
3000.00
3000.00

TOT. PB
D.L <5

15.00
16.00
18.00
21.00
24.00
22.00

DISPB
D.L<3

14.00
12.00
12.00
14.00
16.00
15.00

TOT. CD
D.L <0.5

0.92
1.08
1.23
0.21
0.21
0.25

DIS. CD
D.L <0.5

1.02
0.97
1.13
0.22
0.22
0.21

TOT. ZN
D.L. <10

134.17
135.19
134.68
41.67
41.81
42.09

DIS. ZN
D.L. <10

138.78
138.78
138.26
42.60
42.09
42.09

TOT. PB
DL. <5

0.77
082
0.97
0.29
0.34
.0.31

DIS. PB
D.L. <3

0.72
061
061
020
022
0.21

LOADINGS (POUNDS/DAY)

DISZN
D.L. <10

9110.00
8070.00
6980.00
2290.00
2250.00
2390.00
1240.00
1220.00
1210.00
3410.00
3370.00
3400.00
3860.00
3870.00
3840.00

TOT. PB
D.L<5

37.00
2900
29.00
37.00
38.00
27.00
10.00
9.00

11.00
20.00
20.00
20.00
37.00
33.00
40.00

DISPB
D.L<3

23.00
24.00
22.00
12.00
10.00
11.00
6.00
6.00
7.00

12.00
13.00
13.00
15.00
17.00
16.00

TOT. CD
D.L <O.S

1.78
1.63
1.75
1.15
1.24
1.15
0.72
0.69
0.70
0.18
0.18
0.18
0.20
0.18
0.18

DIS. CD
D.L. <0.5

1.79
1.83
1.56
1.24
1.24
1.15
0.69
0.75
0.71
0.18
0.17
0.18
0.19
0.17
0.17

TOT.ZN
D.L <10

347.30
352.36
338.11
234.77
230.85
231.81
123.14
120.18
121.17
37.42
38.65
37.19
38.58
38.88
38.28

DIS.ZN
D.L <10

355.09
353.53
350.03
218.55
214.73
228.09
122.15
120.18
119.20
38.20
37.75
38.09
38.68
38.76
38.48

TOT. PB
D.L<5

1.44
1.13
1.13
3.53
3.63
2.58
0.99
0.89
1.08
0.22
0.22
0.22
0.37
0.33
0.40

DIS. PB
D.L. <3

0.90
0.94
086
1.15
095
1.05
059
0.59
0.69
0.13
0.15
0.15
0.15
0.17
016

LOADINGS (POUNDS/DAY)

DISZN
D.L <10

4550.00
4590.00
4550.00
4220.00
4200.00
417000
1860.00
1860.00
1860.00
2760.00
2830.00
2780.00
3250.00
3260.00
3240.00

TOT. PB
D.L<5

35.00
33.00
30.00
19.00
17.00
28.00
39.00
37.00
40.00
19.00
25.00
16.00
27.00
28.00
28.00

DISPB
D.L<3

19.00
20.00
17.00
17.00
15.00
16.00
18.00
15.00
20.00
12.00
12.00
14.00
12.00
14.00
11.00

TOT. CD
D.L <0.5

1.86
1.71
1.78
0.84
0.79
0.79
1.81
1.81
1.81
0.19
0.19
0.17
0.18
0.18
0.16

DIS. CD
D.L. <0.5

1.87
1.96
1.55
0.84
0.84
0.84
2.01
1.83

22.12
0.19
0.18
0.19
0.18
0.16
0.18

TOT.ZN
D.L. <10

357.00
374.11
371.67
178.56
183.40
160.32
359.89
375.97
373.86
38.83
39.99
40.42
43.10
43.65
43.51

DIS. ZN
D.L <10

370.85
374.11
370.85
185.60
184.72
183.40
373.96
373.96
373.96
40.13
40.85
40.27
44.33
44.47
44.19

TOT. PB
D.L<5

2.85
2.69
2.45
0.64
0.75
1.23
7.64
7.44
6.04
0.27
0.36
0.23
0.37
0.38
0.38

DIS. PB
D.L. <3

1.55
1.63
139
075
0.66
070
3.62
3.02
4.02
0.17
0.17
0.20
0.16
0.19
0.15



STATION ENM-5(OLDENM-50)
LOCATION GERMAN'S PLACE

DATE STAGE LOG
STAGE

04/19/94 2.45 0.39
2.45 0.39
2 45 0.39

05/04/94 2 64 0.42
264 042
2 64 0.42

08/15/94 2 95 0.47
2 95 0.47
2 95 0 47

STATION ENM-5 (OLD ENM-50)
LOCATION GERMAN'S PLACE

DATE STAGE LOG
STAGE

04/13/95 2.75 044
2.75 0.44
2.75 0.44

05/09/95 2.62 0.42
2 62 0.42
2.62 0 42

05/30/95 2 53 0.40
2.53 0.40
253 0.40

06/21/95 3.00 0.46
3.00 0.48
3.00 0.48

09/06/95 3 09 0 48
3.09 0.49
3 09 0.49

STATION ENM-5 (OLD ENM-50)
LOCATION GERMAN'S PLACE

DATE STAGE LOG
STAGE

05/08/96 2.68 0.43
268 043
268 043

05/14/96 2.48 0.39
248 0.39
2.48 039

09/18/96 2.99 0.48
2.99 < 0.48
2 99 0.48

10/22/96 300 0.48
300 0.48
3.00 048

CONCENTRATIONS (PPB)
(94) Effectiveness

LOG
FLOW

1.40
1.40
1.40
1.01
1.01
1,01
0.42
042
0.42

FLOW TOT. CD DIS. CD
(cfs) D.L. <0.5 D.L. <0.5

25.20 2 00 2.00
25 20 2 00 1 90
2520 2.30 1.SO
1013 090 1.10
10.13 1 00 1 00
10.13 1.10 1.00
261 130 1.30
2.61 1.40 1 40
261 1.20 100

TOT. ZN
D L. <0.5

412.00
409.00
41000
153.00
182.00
16700
26300
25500
145.00

DIS. ZN
D.L. <0.5

39500
39800
398.00
16000
157.00
16700
25300
26000
161.00

TOT PB
DL <05

1800
1800
1800
250
250
250
900
250
250

DIS PB
D L. <0 5

300
400
4.00
1.50
3.00
150
250
250
300

CONCENTRATIONS (PPB)
(95) Effectiveness

LOG
FLOW

0.79
079
079
1.05
1.05
1.05
123
1.23
1.23
0.33
0.33
0.33
0.17
0.17
0.17

FLOW TOT. CD DIS CD
(cfs) D.L. <0.5 D L. <0.5

615 120 1.30
615 1.30 1.30
6.15 1 20 1.10

11.11 1.40 1.00
11.11 1.20 1.40
1111 150 1.00
17 03 0 50 0.80
17 03 0.60 050
17.03 0.50 0.60
2.13 1.00 1.10
2.13 1.00 1.00
2.13 1.10 1.00
1.48 1 10 120
148 1.10 1.10
1.48 1 20 120

TOT. ZN
D.L. <0.5

27900
302.00
29000
151.00
142.00
152.00
67.00
70.00
60.00

218.00
196.00
227.00
223.00
216.00
236.00

DIS. ZN
D.L. <0.5

28200
28600
27000
136.00
13600
15000
6600
58.00
5800

217.00
199.00
20500
234.00
211.00
21300

TOT PB
DL <0.5

800
1400
1700
1200
900

1100
250
7.00
2.50
250
8.00
8.00
600

10.00
6.00

DIS PB
D L. <0 5

3.00
400
300
4.00
500
400
7.00
300
1.50
250
600
250
250
250
250

CONCENTRATIONS (PPB)
(96) Effectiveness

LOG
FLOW

093
093
0.93
1.34
134
134
0.35
0.35
035
0.33
0.33
0.33

FLOW TOT. CD DIS. CD
(cfs) D L. <0 5 D L <0 5

843 070 070
843 070 080
843 080 070

21.72 080 100
21.72 1.00 1.00
21 72 0 90 1 50
222 00 1.00
2 22 00 1 20
222 .20 1.00
2.13 .00 1.10
2.13 20 1.10
2.13 1.10 1.30

TOT. ZN
D.L. <0 5

14700
15400
15600
156.00
161.00
161.00
192.00
192.00
216.00
26400
29600
282.00

DIS.ZN
D.L <05

14300
15800
14600
174.00
168.00
16400
20200
20200
18500
28300
27800
30000

TOT. PB
D.L. <0 5

250
800
800

1300
1000
12.00
800
6.00

1000
400
500
500

DIS PB
D.L <0.5

300
400
300
400

12.00
500
5.00
400
400
3.00
300
300

LOADINGS (POUNDS/DAY)

TOT. CD
D.L. <0.5

027
027
031
005
005
006
002
0.02
002

DIS CO TOT.ZN
O.L. <0.5 D.L. <10

0 27 55.86
0.26 55.45
0 26 55 59
006 834
0.05 9 92
005 910
002 370
0 02 3 58
001 204

OIS. ZN
D L. <10

5356
53.96
5396
8.72
655
910
356
365
226

TOT PB
DL. <5

244
2.44
244
014
0.14
0.14
013
004
004

DIS. PB
Di.<3

041
054
054
008
016
008
004
004
004

LOADINGS (POUNDS/DAY)

TOT. CD
D L. <0 5

0.04
004
004
0.08
007
009
0.05
0.05
0.05
0.01
0.01
0.01
0.01
001
0.01

DIS. CD TOT. ZN
D.L. <05 D.L. <10

004 924
004 1000
0.04 960
006 903
0.08 8 49
0.06 909
0.07 6.14
0.05 6 41
005 5.50
0.01 2.50
0.01 2.24
0.01 2 60
0.01 1.78
0.01 1.72
0.01 1.88

DIS.ZN
D.L. <10

934
947
8.94
813
8.13
897
6.05
531
5.31
2.48
228
2.35
1.87
1.68
1.70

TOT. PB
D.L. <5

026
0.46
056
0.72
0.54
0.66
0.23
0.64
0.23
003
0.09
0.09
0.05
0.08
0.05

DIS. PB
DL <3

010
013
0.10
024
0.30
024
064
0.27
0.14
003
007
003
002
002
0.02

LOADINGS (POUNDS/DAY)

TOT. CD
D.L. <0.5

003
0.03
004
0.09
0.12
0.11
001
001
001
0.01
0.01
0.01

DIS. CO TOT ZN
D.L. <0.5 D.L. <10

003 667
004 698
0 03 7.07
012 1823
012 1882
0.18 1882
001 229
0.01 2 29
001 258
001 3.02
0.01 3.39
0.01 3.23

DIS. ZN
O.L. <10

648
7.17
662

2034
1963
19.17
241
241
221
324
3.18
3.43

TOT PB
D.L<5

0.11
036
036
1.52
117
1.40
010
0.07
0.12
0.05
0.06
006

DIS. PB
DJ..O

014
016
014
047
140
0.58
006
005
005
003
003
003



STATION ELIZABEATH PARK
LOCATION UPSTREAM (02)

DATE STAGE FLOW
(cfs)

08/04/94 NA 72 87
NA 72 87
NA 7287

STATION ELIZABEATH PARK
LOCATION UPSTREAM (02)

DATE STAGE FLOW
(cfs)

08/22/95 NA 97.69
NA 97.69
NA 97.69

09/07/95 NA 95.35
NA 95.35
NA 85.35

10/25/95 NA 133.41
NA 133.41
NA 133.41

STATION ELIZABEATH PARK
LOCATION UPSTREAM (02)

DATE STAGE FLOW
(cfs)

09/18/98 NA 96.15
NA 96 15
NA 96.15

10/24/96 NA 133.17
NA 133.17
NA 133.17

CONCENTRATIONS (PPB)
(94) Effectiveness

TOT. CD DIS. CD
D.L <0.5 D.L <0 5

9.00 8.00
8.20 8.30
7.70 8.80

TOT. ZN
D.L <10

965.00
924.00
931.00

DIS. ZN
D.L. <10

947.00
983.00
951.00

TOT. PB
D.L. <5

16.00
16.00
6.00

DIS. PB
D. L. <3

7.00
16.00
6.00

CONCENTRATIONS (PPB)
(95) Effectiveness

TOT. CD DIS. CD
D.L. <0.5 D.L. <0.5

8.60 8.60
9.30 9.00
8.10 8.70
8.40 8.60
8.60 8.40
8.20 8.40
8.90 8.60
8.70 8.40
9.00 9.00

TOT. ZN
D.L <10

1270.00
1240.00
1340.00
1170.00
1170.00
1160.00
1320.00
1340.00
1340.00

DIS. ZN
D.L <10

1280.00
1300.00
1270.00
1180.00
1140.00
1180.00
1360.00
1380.00
1370.00

TOT. PB
D.L<5

13.00
11.00
15.00
11.00
16.00
14.00
26.00
21.00
18.00

DIS. PB
D. L<3

8.00
7.00

12.00
8.00
8.00
8.00

12.00
11.00
11.00

CONCENTRATIONS (PPB)
(96) Effectiveness

TOT. CD DIS. CD
D.L. <0.5 D.L. <0.5

8.50 8.50
8 50 8.80
8.20 8.40
8.60 7.70
8.80 9.00
8.80 9.10

TOT. ZN
D.L. <10

990.00
1020.00
970.00

1220.00
1200.00
1220.00

DIS. ZN
D.L <10

1010.00
1040.00
1040.00
1210.00
1250.00
1180.00

TOT. PB
D.L<5

19.00'
19.00
17.00
27.00
29.00
2600

DIS. PB
D.L<3

15.00
17.00
14.00
14.00
18.00
1400

LOADINGS

TOT. CD
D.L. 0.5

3.53
3.21
3.02

(POUNDS/DAY)

DIS. CD
D.L. <0.5

3.14
3.25
3.45

TOT. ZN
D.L. <10

378.32
362.25
364.99

DIS. ZN
D.L. <10

371.26
385.38
372.83

TOT PB
D.L. <5

6.27
627
235

DIS PB
D.L <3

2.74
6.27
235

LOADINGS (POUNDS/DAY)

TOT. CD
D.L. <0.5

4.52
4.89
4.26
4.31
4.41
4.21
6.39
6.24
6.46

DIS. CD
D.L <0.5

4.52
4.73
4.57
4.41
4.31
4.31
6.17
6.03
6.46

TOT. ZN
D.L <10

667.48
651.71
704.27
600.19
600.19
595.06
847.42
861.78
961.78

DIS. ZN
D.L <10

67Z73
683.24
667.48
605.32
584.80
605.32
876.13
990.49
983.31

TOT. PB
D.L. <5

6.83
5.78
7.88
5.64
8.21
7.18

18.66
15.07
12.92

DIS. PB
D.L. <3

4.20
3.68
631
4.10
4.10
4.10
8.61
7.90
7.90

LOADINGS (POUNDS/DAY)

TOT. CD
D.L. <0.5

4.40
4.40
4.24
6.16
6.30
6.30

DIS. CD
D.L <0.5

4.40
4.55
4.35
5.52
6.45
6.52

TOT. ZN
D.L <10

512.11
527.63
501.77
874.07
859.75
874.07

DIS. ZN
D.L <10

522.46
537.98
537.98
866.91
895.57
845.42

TOT. PB
D.L. <5

9.83
9.83
8.79

19.34
20.78
18.63

DIS. PB
D.L. <3

7.76
8.79
7.24

10.03
12.90
10.03



STATION EUZABEATH PARK
LOCATIO DOWN STREAM (01)

CONCENTRATIONS (PPB)
(94) Effectiveness

LOADINGS (POUNDS/DAY)

DATE STAGE FLOW
(cfc)

08/04/94 MA 72.87
NA 72.87
NA 72.87

STATION EUZABEATH PARK
LOCATIO DOWN STREAM (01)

DATE STAGE FLOW
(cfc)

08/22/95 NA 97.69
NA 97.69
NA 97.69

09/07/95 NA 95.35
NA 95.35
NA 95.35

10/25/95 NA 133.41
NA 133.41
NA 133.41

STATION EUZABEATH PARK
LOCATIO DOWN STREAM (01)

DATE STAGE FLOW
(cfs)

09/18/96 NA 75.17
NA 75.17
NA 75.17

10/24/96 NA 105.79
NA 105.79
NA 105.79

TOT. CD DIS. CD
D.L<0.5 D.L<05

9.00 8.00
8.20 8.30
7.70 8 80

TOT. ZN
D.L <10

965.00
924.00
931.00

DIS. ZN
D.L. <10

947.00
983.00
951.00

TOT. PB
D.L. <5

1600
1600
600

DIS. PB
D. L <3

7.00
1600
600

CONCENTRATIONS (PPB)
(95) Effectiveness

TOT. CD DIS CD
D.L0.5 D.L.<05

8.00 840
8.40 8.90
8 60 8.70
8.60 8.40
8.50 8.90
8.40 8.60
8.50 8.60
920 8.80
8.80 8.20

TOT. ZN
D.L. <10

1240.00
1250.00
1220.00
1290.00
1240.00
1280.00
130000
1330.00
1340.00

DIS. ZN
D.L. <10

1240.00
1270.00
1230.00
1310.00
1240.00
1260.00
1330.00
1340.00
1340.00

TOT. PB
D.L <5

12.00
1200
1100
14.00
1900
14.00
18.00
2300
17.00

DIS. PB
D. L. <3

800
7.00
700
8.00
7.00
7.00

1300
1200
12.00

CONCENTRATIONS (PPB)
(96) Effectiveness

TOT. CD DIS. CD
D.L. <0.5 D.L. <0.5

9.60 9 00
9.30 9.40
8.80 900

10.00 9.20
8.70 8 30
8.80 9 00

TOT. ZN
D.L. <10

1130.00
108000
106000
1200.00
116000
121000

DIS. ZN
D.L. <10

1110.00
119000
110000
116000
116000
116000

TOT. PB
D.L. <5

3200
20.00
22.00
3200
29.00
35.00

DIS PB
D. L. <3

1400
2300
1500
1600
1500
1500

TOT. CD
D.L <0.5

353
3.21
302

LOADINGS

TOT CD
D.L <0.5

4.20
441
4.52
4.41
4.36
4.31
6.10
6.60
6.32

DIS. CD TOT. ZN
D.L. <0.5 D.L <10

3.14
3.25
3.45

(POUNDS/DAY)

378.32
36225
36499

DIS. CD TOT. ZN
D.L. <0.5 D.

4.41
468
4.57
4.31
4.57
4.41
6.17
6.32
5.89

L. <10

651.71
656.97
641.20
661.75
636.10
656.62
933.07
954.60
961.78

DIS. ZN
DL <10

371.26
385.38
37283

DIS ZN
D.L <10

651.71
667.48
646.45
67201
636.10
64636
954.60
961.78
961.78

TOT. PB
D.L. <5

6.27
6.27
2.35

TOT PB
DL. <5

631
6.31
5.78
7.18
9.75
7.18

12.92
16.51
12.20

DIS. PB
DL. <3

274
627
235

DIS PB
DL <3

4.20
368
368
410
359
359
933
8.61
861

LOADINGS (POUNDS/DAY)

TOT. CD
D.L<05

388
376
356
569
495
5.01

DIS. CD TOT. ZN
D.L. <0.5 D.

3.64
380
364
524
472
5.12

L<10

456.99
436.77
428.68
682.98
660.21
688.67

DIS. ZN
D.L <10

448.90
481.25
444.86
66021
66021
660.21

TOT. PB
D.L<5

1294
8.09
8.90

18.21
16.51
19.92

DIS PB
DL<3

5.66
9.30
607
911
854
854



APPENDIX D

POINT SOURCE CONCERNS

The regulated point sources have been addressed in the main body of the problem assessment
Table 1. Earlier metals monitoring (McCulley, Frick and Oilman, 1991b; McCulley, Frick and Gilman, 1992)
indicates that these point discharges do not contribute significant metals loads to the South Fork Coeur
d'Alene River (Appendix C; Tables II and III). Assessment of discharge monitoring reports for water years
1994 and 1995 compared to metals loads from other sources during the same period of record support this
earlier result (Table I). Macroinvertebrate bioassessment by EPA (Horing, Terpening and Bogue, 1988) and
DEQ (Clark, 1992, unpublished results) indicate that the river is organically enriched to an unacceptable
level by the Page and Smelterville Sewage Treatment facilities.

Additional unregulated point discharges of metals exist in the Silver Valley. Those identified by
monitoring include the Hecla, Tamarack and Gem Portal drainages. The largest load identified was from
the Tamarack Mine during high flow condition (30 Ib/day) (Table II). A point discharge from the earthen
berm impounding the Rex Mill tailings is an unregulated point discharge to the East Fork of Ninemile Creek.
Its contribution is small. Additional, mine drainages occur elsewhere in the Valley. Mine drainage from
the Nabob. Highland Surprise, Red Cloud, Nevada-Stewart and Constitution Mines all drain to the waters
of Pine Creek. The loads contributed have been documented as minor (McNay et al, 1996).
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Table 1. SF Coeur d'Alene NPDES Permits

Source

Lucky Friday
ASARCO (Coeur, Galena)
Consil
Sunshine
Bunker Hill
Star/Morning Mine
Caladay
Silver Baron (inactive)
SF Coeur d'Alene Sewer
District
Smelterville

Permitted
Discharges

3
2
1
4
1
2
1
1

2
1

High
Flow
Load

2.7
—
~

0.4
52.2
3.4
0.1

—

1.5
0.6

Low
Flow
Load

2.0
—
~

0.4
70.5
2.7
0.7

—

1.5
0.6



Table 5. Adit Mine Discharges

Site

Lucky Friday
Star/Morning
Hercules/Tiger
Hecla
Tamarack
Gem
Coeur/Galena/
Consil
Caladay
Sunshine
Bunker Hill

Metal Load
(Ib/d)

2.5
3.0
7

29
30
17
-

0.7
0.4 :

• 61.4

% High Flow
Load

0.1
0.1
0.2
0.8
0.8
0.5
-

>0.1 >
>0.1 >

1.8

% Low F!O\A
Load

0.1
0.2
0.4
1.6
1.6
0.9

-

•0.1
0.1
3.4



Sunshine Precious Metals ID-000015-9
DMRs 1994

Date

10/31/93
11/09/93
12/01/93
01/01/94
02/01/94
03/01/94
04/01/94
05/01/94
06/01/94
09/01/94

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

Sunshine Precious Metals
DMRs 1995

Date

10/01/94
11/01/94
01/01/95
02/01/95
03/01/95
05/01/95
06/01/95
07/01/95
08/01/95
09/01/95

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

Row
(cfe)

1.11034
0.96866
1.14268
1.1242

0.90552
1.18118
1.16424
1.11034

1.155
1.06414

1.05259
1.106747
1.09263
0.90552
1.18118

ID-000015-9

Flow
(cfe)

0.97174
0.10626
1.29052
1.47686
1.40448
123354
124586
126588
121506
1.38446

1.10154
1294627
1.159466
0.10626
1.47686

Mgd
(flow)

0.721
0.629
0.742

0.73
0.588
0.767
0.756
0.721

0.75
0.691

0.6835
0.718667

0.7095
0.588
0.767

Mgd
(flow)

0.631
0.069
0.838
0.959
0.912
0.801
0.809
0.822
0.789
0.899

0.715286
0.840667

0.7529
0.069
0.959

TotCd
mg\L

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.001
0.003
0.003

0.002167
0.002

0.0021
0.001
0.003

TotCd
mg\L

0.003
0.001
0.003
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.001571
0.001

0.0014
0.001
0.003

TotPb
mg\L

0.15
0.015
0.033
0.026
0.021
0.015
0.031
0.027
0.047
0.039

0.047333
0.027833

0.0404
0.015

0.15

TotPb
mg\L

0.056
0.008
0.033
0.019
0.025
0.031
0.039
0.027
0.029
0.017

0.027
0.031667

0.0284
0.008
0.056

TotZn
mg\L

0.04
0.01

0.041
0.015
0.014
0.023
0.019
0.013
0.027
0.037

0.026167
0.0185
0.0239

0.01
0.041

TotZn
mg\L

0.042
0.048
0.027
0.026
0.033
0.019
0.029
0.024
0.017
0.027

0.030143
0.027

0.0292
0.017
0.048

TotCd
D.L.

IbsVday

0.012026
0.010492
0.012377
0.012176
0.009808
0.012794
0.01261

0.006013
0.018765
0.017289

0.012361
0.012028
0.012435
0.006013
0.018765

TotCd
D.L

lbs\day

0.015788
0.000575
0.020967
0.007998
0.007606
0.00668

0.006747
0.006855
0.00658

0.007498

0.009466
0.007011
0.008729
0.000575
0.020967

TotPb
D.L

lbs\day

0.901971
0.078688
0204213
0.158293
0.102982
0.095952
0.195456
0.162355
0293985
0.224755

0.278484
0.168171
0241865
0.078688
0.901971

TotPb
D.L

lbs\day

0294702
0.004604
0230634
0.151963
0.190152
0207091
0263135
0.185098
0.190828
0.12746

0.169327
0220126
0.184567
0.004604
0294702

TotZn
D.L

lbs\day

0240526
0.052459
0253719
0.091323
0.068655
0.147126
0.119796
0.078171
0.168885
0213229

0.153318
0.112326
0.143389
0.052459
0.253719

TotZn
D.L

lbs\day

0.221027
0.027622
0.188701
020795

0251001
0.126926
0.195665
0.164532
0.111864
0202437

0.16059
0.191197
0.169772
0.027622
0251001



Hecla Mining Company - Lucky Friday
DMRs

Date

10/01/93
11/01/93
12/01/93
01/01/94
02/01/94
03/01/94
04/01/94
05/01/94
06/01/94
08/01/94
09/01/94

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

1994 (COMBINED

Row
(cfe)

1.07954
1.19658
1.16578
1.30746
126126
1.6247

1.39216
1.01486
120582
0.79926
02849

1.01354
1.309385
1.12112
02849
1.6247

Mine ID-00001 7-5
METALS) (COMBINED METALS)

Mgd Combined
(flow) Metals

Sum

0.701 0.0255
0.777 0231
0.757 0256
0.849 0.232
0.819 0245
1.055 024
0.904 0.301
0.659 0.381
0.783 0.4904
0.519 0.561
0.185 0.748

0.658143 0.328357
0.85025 0.3531

0.728 0.337355
0.185 0.0255
1.055 0.748

Tot Comb Metals
D.L

IbsXday

0.149082
1.496922
1.616225
1.642713
1.673463
2.111688
2269347
2.093999
320242

2.428266
1.154089

1.451537
2.419364
1.803474
0.149082
320242

Hecla Mining Company - Lucky Friday Mine ID-000017-5
DMRs 1995 (COMBINED METALS) (COMBINED METALS)

Date

10/04/94
11/01/94
12/01/94
01/01/95
02/01/95
03/01/95
04/01/95
05/01/95
06/01/95
07/01/95
08/01/95
09/01/95

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

Row
(cfs)

0.45892
0.74382
1.16578
1.54616
1.93886
1.79718
1.45376
128744
1.31978
1.16732
1.45222
1.1935

1208323
1.46454

1293728
0.45892
1.93886

Mgd
(flow)

0298
0.483
0.757
1.004
1259
1.167
0.944
0.836
0.857
0.758
0.943
0.775

0.784625
0.951

0.840083
0298
1259

Combined
Metals
Sum

0.367
0258
0256
0.676
0.585

0.35
0.374
0.397
0.368
0.329
0265
0243

0.372375
0.37225

0.372333
0243
0.676

Tot Comb Metals
D.L

lbs\day

0.912112
1.039281
1.616225
5.660391
6.142535
3.406473
2.944487
2.767979
2.630236
2.079846
2.084124
1.570631

2.638143
2.937294
2.73786

0.912112
6.142535



Bunker Hill Mining Co ID-000007-8
DMRs 1994

Date

12/01/93
12/01/93
01/01/94
01/01/94
02/01/94
03/01/94

'04/01/94
05/01/94
06X11/94
06/01/94
07/01/94
08/01/34
08/01/94
09/01/94
09/01/94

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

Flow
(cfe)

1.06722
4.4198

1155278
484792
15785

728112
3.05228
1.00408
0.7392

0.05236
0.4004

0.40964
1.8018

5.43312
0.58366

3.179484
2.425808
2.928259
0.05236

1155278

Mgd
(flow)

0693
Z87

7.307
3.148
1.025
4.728
1.982
0652
0.48

0.034
026

0266
1.17

3.528
0.379

2.0646
1.5752

1.901467
0034
7.307

TotCd
mg\L

0323
0012
0.272
0.154
022
0.06

0.132
0.142
0.136
0.002
0.095
0.069
0.03

0.051
0.067

0.1293
00944

0.117667
0.002
0.323

TotPb
mg\L

0.182
0075
0.306
0.052
0.048
0.046
0.07

0.072
0.04

0053
0043
0031
0.067
0.058
0.028

0.089
00562

0.078067
0028
0.306

TotZn
mg\L

8.737
0551
7753
1913
5169
1.148
3.173
3261
4.83
0.06

3485
1.882
0308
0.456
1.613

3.1867
2.4944

2.955933
0.06

8.737

TotCd
D.L

IbsVday

1866817
028723

16.57578
4043165
1.88067

Z365891
Z181944
0.772151
0.544435
0.000567
0205998
0.153072
0.292734

1.5006
0211778

Z701785
1.172998
Z192189
0.000567
16.57578

TotPb
D.L

IbsVday

1 051891
1.795185
1864776
1365225
0410328
1.81385

1 157092
0391513
0.160128
0.015029
0093241
0068772
0.653773
1.706564
0.088504

Z588124
0.707522
1.961257
0.015029
18.64776

TotZn
DL

IbsVday

5049654
13.18863
47Z4708
50.22451
44.1872

4526738
5Z44931
17.73227
19.33546
0.017014
7.556874
4175104
3005402
13.41713
5.098467

66.38206
2696029
5324147
0.017014
47Z4708

Bunker Hill Mining Co. ID-000007-8
DMRs 1995

Date

10/01/94
11/01/94
11/01/94
12/01/94
12/01/94
12/01/94
01/01/95
01/01/95
02/01/95
02/01/95
03/01/95
03/01/95
03/01/95
04/01/95
04/01/95
05/01/95
05/01/95
06/01/95
06/01/95
06/01/95
07/01/95
07/01/95
08/01/95
08/01/95
09/01/95
09/01/95
09/01/95

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

Row
(cfe)

0.59598
6.14306
1.86648
0.03234
787402

3.85
67914
2.3177
9.8868

Z11134
0.04312
89012

3.43882
14.17416
1.64472
5.97212
1.85878
0.02618
5.4285

2.32078
1.84954
2.92292
5.91206
3.56048
0.02618
4.90028
3.4419

3.769558
4.380838
3.995958
0.02618

14.17416

Mgd
(flow)

0387
3989
1.212
0.021
5.113

2.5
441

1505
6.42

1.371
0028
5.78

2233
9204
1.068
3.878
1207
0.017
3.525
1.507
1201
1.898
3.839
2.312
0.017
3.182
Z235

2.447765
2.8447

2.594778
0017
9204

TotCd
mg\L

0.07
0318
0.139
0.002
0034
0.153
0223
0.021
0.092
0.026
0.001
0.19

0.051
0.112
0.004
0.069
0.003
0.001
0082
0.004
0.089
0.006
0.059
0.006
0.001
0.062
0.009

0077059
0.0517

0067667
0.001
0318

TotPb
mg\L

003
0.116
062

0.025
0.089
0.53

1 166
0.088
0.042
0.068
0.025
0222
0.094
0.167
0.141
0.068
0.124
0.019
0.068
0.113
0.079
0.096
0.053

0.1
0.017
0.064
0.119

0.194235
0.1041

0.160852
0017
1.166

TotZn
mg\L

1.663
9.313
0.497
1.149
4.97

1.361
5984
0.308
2.652
0.308
026

5894
0.875
3.61
0.84

1.549
0.17

0.062
2.105
0.067
2.498
0264
1.705
0.17

0.052
1.642
0.108

2.037882
1.5432

1.854667
0.052
9.313

TotCd
D.L

lbs\day

0225931
10.57931
1405023
0.00035

1.449842
3.19005

8201806
0263586
4.925938
0.297288
0.000234
9.158988
0.949784
8.597272
0.035628
2231634
0.030199
0000142
Z410677
0.050274
0.891454
0.094976
1.889018
0.115692
0.000142
1.645349
0.167759

Z07903
Z346483
Z178087
0000142
10.57931

TotPb
D.L

IbsVday

0096827
3859118
6.26701

0004379
3.795175
11.0505

42.88478
1 10455

2248798
0.777522
0.005838
10.70155
1.750583
1Z81915
1.255904
Z199291
1248231
0.002694
1.999098
1.420227
0.791291
1.519615
1.696915
1.928208
000241

1.698424
2218148

4820216
3340257
4.272083
0.00241

4Z88478

TotZn
D.L

IbsVday

5.367466
3098273
5.023716
0.201236
211.9328
28.37685
220.0879
3.865924
1415955
3.521715
0.060715
284.1214
1629532
277.1085
7.481981
5009856
1.711285
0.00879

61.88384
0.842081
25.02082
4.17894

54.58943
3277954
0.007373
43.5752

2.013109

6Z52137
69.96125
6527688
0.007373
309.8273



Hecla Mining - Star Morning Mine -ID-000016-7
DMRs 1994

Date

01/01/94
02/01/94
02/01/94
03/01/94
03/01/94
04/01/94
04/01/94
05/01/94
05/01/94
06/01/94
06/01/94
07/01/94
07/01/94
08/01/94
09/01/94

LOWQMEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

Flow
(cfs)

1.26434
1.14422
0.64834
1.31978
0.67606
0.71148
1.18118
1.07184
1.11342

1.232
1.3013
1.4091

1.35828
1.50766
1.59698

1.27556
1.087048
1.169065
0.64834
1.59698

Mgd
(flow)

0.821
0.743
0.421
0.857
0.439
0.462
0.767
0.696

-, 0.723
0.8

0.845
0.915
0.882
0.979
1.037

0.828286
0.705875
0.759133

0.421
1.037

TotCd
mgXL

0.004
0.007
0.006
0.004
0.005
0.007
0.006
0.006
0.006
0.006
0.006
0.007
0.005
0.005
0.004

0.005429
0.006125

0.0056
0.004
0.007

TotPb
mg\L

0.042
0.037
0.064
0.03

0.059
0.067

0.04
0.034
0.07

0.082
0.121
0.075

0.05
0.047
0.037

0.050286
0.0685
0.057

0.03
0.121

TotZn
mg\L

0.322
0.551
0.066
0381
0.077
0.107
0.508

0.47
0.256
0.211
0.629
0.15

0.443
0.391
0.297

0.317143
0.301

0.323933
0.066
0629

TotCd
DL

IbsXday

0 027389
0.043376
0 021067
0.02859

0.018306
0.026972
0.038381
0.034828
0036179
0 040032
0.042284
0.053418
0.036779
0.040824
0.034594

0.036778
0.0363

0.034868
0.018306
0.053418

TotPb
DL

IbsXday

0.28758
0 229275
0.224713
0.214421
0.216014
0258156
0.255871
0 197358
0.422087
0.547104
0 852723
0.572333
0.367794
0.383748
0.319997

0.340777
0.415206
0.356612
0.197358
0 852723

TotZn
DL

IbsXday

2204779
3 414338
0.231735
2.723152
0.281917
0.41228

3.249564
2.728181
1.543634
1.407792
4 432752
1.144665
3.258655
3.19246

2.568628

2.287894
1.900098
2.186302
0.231735
4 432752

Hecla Mining - Star Morning Mine -ID-000016-7
DMRs 1995

Date

10/01/94
11/01/94
11/01/94
12/01/94
12/01/94
01/01/95
01/01/95
02/01/95
02/01/95
03/01/95
04/01/95
04/01/95
05/01/95
05/01/95
06/01/95
06/01/95
07/01/95
07/01/95
08/01/95
09/01/95
09/01/95

LOWQMEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

Flow
(cfs)

1.05182
1.1088

1.84338
1.82182
1.1627
1.771

1.1396
1.24586

1.364
0.223762
1.87264
1.35212
1.7402

1.96812
1.85416
2.12212
Z12366
1.7248

1.85416
1.69246
2.09132

1.571099
1.590446
1.577548
0.223762
2.12366

Mgd
(flow)

0.683
0.72

1.197
1.183
0.755
1.15
0.74

0.809
0.767

0.1453
1.216
0.878
1.13

1.278
1.204
1.378
1.379
1.12

1.204
1.099
1.358

1.011714
1.032757
1.018729

0.1453
1.379

TotCd
mg\L

0.006
0.005
0.004
0.005
0.007
0.004
0.003
0.001
0.004
0.004
0.006
0.001
0.001
0.006
0.001
0.005
0.003
0.001

0.00004
0.001
0.001

0.003217
0.003429
0.003288
0.00004

0.007

TotPb
mg\L.

0.085
0.088
0.037
0.033
0.077
0.036
0.074
0.057
0.042
0.037
0.052
0.069
0.07

0.039
0.08

0.046
0.05

0.088
0.082
0.081
0.028

0.061286
0.056143
0.059571

0.028
0.088

TotZn
mgXL

0007
0.106
0.418
0.406
0.089
0.371
0.041
0.109
0.342
0.431
0.735
0.082
0.227
0.639
0.186
0.699
0.563
0.111
0.104

0.1
0.389

0.225429
0.428429
0.293095

0.007
0.735

TotCd
D.L

IbsXday

0.034177
0.030024
0.039932
0.049331
0.044077
0.038364
0.018515
0.006747
0.025587
0.004847
0.060849
0.007323
0.009424
0.063951
0.010041
0.057463
0.034503
0.009341
0.000402
0.009166
0.011326

0.025106
0.030557
0.026923
0.000402
0 063951

TotPb
D.L

IbsXday

0 484179
0528422
0.36937

0.325585
0.484846
0.345276
0.456698
0.384582
0.268665
0.044837
0.527355
0.505254
0.659694
0.415682
0.803309
0.528656
0.575043
0.82199

0.823392
0.742418
0.31712

0.494828
0.497827
0.495827
0044837
0.823392

TotZn
DL

IbsXday

0.039874
0.636509
4.172886
4.005685
0.560406
3.558261
0.253036
0.73543

2.187699
0.522287
7.453958
0.600447
Z139293
6.810794
1.867693
8.033271
6.474984
1.036829
1.044301
0.916566
4.405705

2.144869
3.918249
2.735996
0 039874
8 033271



Silver Valley Resources
DMRs 1994

Date

10/01/93
12/01/93
01/01/94
02/01/94"
03/01/94
04/01/94
04/01/94
05/01/94
06/01/94
07/01/94
07/01/94
07/01/94
08/01/94
08/01/94

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

Silver Valley Resources
DMRs 1995

Date

10/01/94
10/01/94
12/01/94
12/01/94
01/01/95
02/01/95
03/01/95
04/01/95
04/01/95
04/01/95
05/01/95
06/01/95
07/01/95
08/01/95

09/01/95

LOWQ MEAN
HIGHQ MEAN
ANNUAL MEAN
MIN
MAX

- Calady Project ID-002542-9

Flow
(cfs)

0.12936
0.13398
0.13398
0.13398
0.1617
0.1617

0.23716
0.1617
1.364

0.99176
1 .87264
0.05852
1.02718
0.0693

0.568838
0.37004

0.474069
0.05852
1.87264

Mgd
(flow)

0.084
0.087
0.087
0.087
0.105
0.105
0.154
0.105
0.053
0.644
1216
0.038
0.667
0.045

0.369375
0.1015

0248357
0.038
1.216

TotCd
mg\L

0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.003
0.002
0.006
0.001
0.002
0.001

0.002125
0.001333
0.001714

0.001
0.006

TotPb
mg\L

0.15
0.018
0.039
0.008
0.008
0.03

0.016
0.02

0.037
0.043
0.052
0.032
0.023
0.01

0.046875
0.019833
0.034714

0.008
0.15

TotZn
mg\L

0.01
0.051
0.041
0.055
0.058
0.061
0.016
0.044
0.043
0.039
0.735
0.065
0.21

0.135

0.167625
0.046167
0.111643

0.01
0.735

TotCd
D.L.

IbsXday

0.001401
0.000726
0.000726
0.000726
0.000876
0.000876
0.001284
0.000876
0.001326
0.010742
0.060849
0.000317
0.011126
0.000375

0.010873
0.000994
0.006587
0.000317
0.060849

TotPb
D.L.

IbsXday

0.105084
0.01306

0.028298
0.005805
0.007006
0.026271
0.02055

0.017514
0.016355
0230951
0.527355
0.010141
0.127944
0.003753

0.131549
0.015583
0.081435
0.003753
0.527355

TotZn
D.L.

IbsXday

0.007006
0.037005
0.029749
0.039907
0.050791
0.053418
0.02055

0.038531
0.019007
0209467
7.453958

0.0206
1.168184
0.050666

1.127068
0.037034
0.65706

0.007006
7.453958

- Calady Project ID-002542-9

Flow
(cfs)

0.10626
0.08162
1.03796
0.10626
02233

025718
0.3619

126896
1.364

0.30184
024486
0.1617

0.13398
0.10626
0.08162

023716
0.61721
0.38918
0.08162

1.364

Mgd
(flow)

0.069
0.053
0.674
0.069
0.145
0.167
0235
0.824
0.189
0.196
0.159
0.105
0.087
0.069
0.053

0.154
0284667
0206267

0.053
0.824

TotCd
mg\L

0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.001556
0.001

0.001333
0.001
0.002

TotPb
mg\L

0.05
0.041
0.055
0.02

0.021
0.008
0.018
0.031
0.019
0.018
0.025
0.028
0.019
0.016
0.017

0.027444
0.023167
0.025733

0.008
0.055

TotZn
mg\L

0.051
0.039
0.038
0.038
0.044
0.003
0.037
0.027
0.045
0.021
0.029
0.031
0.034
0.021
0.036

0.033778
0.031667
0.032933

0.003
0.051

TotCd
D.L.

IbsXday

0.001151
0.000884
0.011242
0.001151
0.002419
0.001393
0.00196

0.006872
0.001576
0.001635
0.001326
0.000876
0.000726
0.000575
0.000442

0.00222
0.002374
0.002282
0.000442
0.011242

TotPb
D.L.

IbsXday

0.028773
0.018123
0.309164
0.011509
0.025395
0.011142
0.035278
0213037
0.029949
0.029424
0.033152
0.02452

0.013786
0.009207
0.007514

0.04829
0.060893
0.053332
0.007514
0.309164

TotZn
D.L

IbsXday

0.029348
0.017239
0213604
0.021867
0.053209
0.004178
0.072516
0.185548
0.070932
0.034327
0.038456
0.027147
0.02467

0.012085
0.015913

0.043568
0.071488
0.054736
0.004178
0213604



Sunshine Precious Metals ID-000015-9
DMRs 1994 -1995

Date Flow
(cfs)

Mgd
(flow)

TotCd
mg\L

TotPb
mg\L

TotZn
mg\L

TotCd
D.L

IbsXday

TotPb
D.L.

lbs\day

TotZn
D.L.

lbs\day

NOT OPERATING
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? UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
f REGION 10

IDAHO OPERATIONS OFFICE
1435 N. Orchard St.
Boise, Idaho 83706 -

September 24,1997

GeofF Harvey
Idaho Division of Environmental Quality
2110 Ironwood Parkway
Coeur d'Alene, Idaho 83814-2648

Re: 7/11/97 Draft Coeur d'Alene Lake - Spokane River TMDL

Dear Mr. Harvey,

At the August 27,1997 Coeur d'Alene Basin Commission meeting we clarified that the
Environmental Protection Agency (EPA) could not effectively comment on the draft Coeur
d'Alene Lake - Spokane River TMDL (Lake/Spokane) without having the S.Fk. Coeur d'Alene
and mainstem Coeur d'Alene TMDLs for review, upon which it relies. Our position remains
unchanged, and we continue to believe that the Lake/Spokane TMDL could not be approved
unless the upstream TMDLs are submitted and approved or approvable. Despite the fact that
much of the information on which this TMDL relies is not available, we have compiled our
technical comments on the Lake/Spokane draft TMDL in an effort to assist the Division of
Environmental Quality (IDEQ) in developing a sound TMDL.

The following comments are intended to supplement EPA's July 7,1997 comments on an earlier
draft of the TMDL.

Major and potentially dissapprovable issues;

1. The Division of Environmental Quality chose to develop the TMDL in such a manner
that it relies almost exclusively upon the South Fork Coeur d'Alene River and mainstem
Coeur d'Alene River TMDLs to achieve water quality standards in Coeur d'Alene Lake
and the Spokane River. Unless these TMDLs are submitted to EPA and approved or
approvable, EPA would be unable to approve this TMDL as there would be no assurance
that the goals of the TMDL would be achieved.

IDEQ also chose to develop the TMDL schedule such that this TMDL is due prior to the
mainstem Coeur d'Alene TMDL. Given the significant effort and public involvement
necessary to complete all three Coeur d'Alene TMDLs, we recommend extending the
1997 deadline for completion of the Coeur d'Alene Lake - Spokane River TMDL to
allow for adequate technical analysis and public involvement in all TMDLs.

oPrinted on Recycled Paper



2. EDEQ indicates that the South Fork TMDL will rely upon the site specific criteria being
developed for the Lucky Friday mine as the water quality criteria for zinc, cadmium and
lead. Until and unless the SSC is adopted and approved by EPA for Lucky Friday and
other reaches and tributaries covered by the S.Fk. Coeur d'Alene TMDL, or the goal is
changed to reflect existing metals criteria, EPA would be unable to approve the SJFk.
Coeur d'Alene TMDL or the Coeur d'Alene Lake - Spokane River TMDL, which relies
upon it.

3. The TMDL does not currently identify Washington state standards as goals of the TMDL.
Since the §303(d) listed reach of the Spokane River flows into Washington, the TMDL
must identify as goals the attainment of both Idaho and Washington state standards for
zinc, cadmium and lead.

4. The Spokane River is §303(d) listed for temperature, yet temperature is only briefly
mentioned in the TMDL. EPA is seriously concerned about the Division of
Environmental Quality's intentions of completing a TMDL for temperature by the end of
1997, the scheduled deadline.

5. Very little data or rationale is included in the TMDL to substantiate loading, load
capacity, allocations and other statements and assumptions. TMDLs must be stand alone
documents, and without supporting information, EPA would be unable to approve the
TMDL.

6. The TMDL will rely upon dilution within Lake Coeur d'Alene to achieve water quality
standards in the lake. We are unclear why this will be necessary, and whether a portion
of the lake will not meet standards prior to dilution. This raises concern that the TMDL
will not be adequately protective of Lake Coeur d'Alene.

Other comments:

Problem statement:

1. p. 1, para. 1 - Please specify whether the chronic, acute or both criteria are exceeded for
zinc, cadmium and lead.

2. - Please be more specific as to the flows during which lead and cadmium
criteria are exceeded.

3. - Is it coincidental or is there evidence or rationale that:
"..paniculate -which is capable of passing through Lake Coeur d'Alene is
colloidal and for that reason unlikely to settle in any appreciable amount
along the course of the river.. "?



4. p. 1, para. 2 - Temperature is a listed pollutant for the Spokane River, but the brief
discussion does not approach the requirements of a TMDL. Will this
section be expanded or will a separate TMDL be developed to meet the
1997 deadline?

Water Quality Characterization:

5. p. 1, para. 3 - TMDLs must be stand alone documents. Data to support the statements
regarding zinc, lead and cadmium concentrations in the lake must be
included in the TMDL. In addition, please include summary graphs or
tables illustrating variations in metals concentrations over time.

6. - Please be more specific as to the flows at which lead and cadmium levels
rise above the detection limit, and identify the detection limits. The length
of these exceedances appear to be significant at times. Data in Table 2
Appendix A suggest lead levels exceeded the detection limit for
approximately two months.

Pollutant Sources:

7. - The discussion regarding pollutant sources is incomplete. Atable(s)
should be added which identifies point and nonpoint sources for each of
the metals in the South Fork, Coeur d'Alene River, Coeur d'Alene Lake,
and Spokane River. Subtotals should show the combined loading of metals
entering the lake and Spokane River respectively for each of the metals.
Critical flow periods (ie. times when criteria are most likely to be
exceeded) should be identified. Loading estimates should be shown for all
of these periods. Given the lead and cadmium detections during high
flows, the document should characterize concentrations and loading during
these events.

8. - Flow data to characterize the hydrology of the Coeur d'Alene River, other
lake tributaries, and the Spokane River should be included to help interpret
concentration and loading data.

9. p. 2, para. 1 - Please provide data and/or explanation to substantiate the statement that
lead loading from the Coeur d'Alene River as well as some S.Fk. Coeur
d'Alene tributaries increases dramatically during flood events.

10. p. 2, para. 2 - The site specific criteria (SSC) is being developed on the S.Fk. Coeur
d'Alene for the Lucky Friday mine NPDES permit, and substantial work
remains prior to completion of the SSC, state adoption as a standard, and
EPA approval.



If the SSC is intended to be used as a target for the S.Fk. Coeur d'Alene
TMDL, how does IDEQ propose to justify applying it elsewhere on the
South Fork and its tributaries? This could be a significant effort, and there
is no guarantee of the outcome. In order for EPA to be able to approve the
S.Fk. Coeur d'Alene Fork TMDL using the SSC as the target for all listed
segments, the following steps must be completed:

(Note: the following steps assume that the SSC for the "Lucky Friday
Site" are put in place prior to the SSC for the TMDL.)

1) IDEQ must complete and document the SSC work for the "Lucky
Friday site" with EPA's concurrence as to the methodology and
interpretation of the data results.

NOTE: Because Idaho still remains under the National Toxics Rule
for cadmium, lead and zinc aquatic criteria, in order for Idaho to be
able to apply the SSC (ie., use the SSC in the derivation of permit
limits) EPA would need to withdraw the federally promulgated
aquatic life criteria for cadmium, lead and zinc (the NTR) from
applying to Idaho. If EPA withdraws the Federal rule prior to the
SSC becoming a state standard, EPA could withdraw the rule
without a notice and comment rulemaking as the State adopted a
standard no less stringent than the Federal rule. Removing the
Federal rule might be able to be accomplished simultaneous to the
ongoing SSC work.

2) IDEQ must adopt the SSC for the "Lucky Friday site" as a state
standard and incorporate the required public involvement for water
quality standards revisions

3) EPA must approve the standards change
4) IDEQ must demonstrate that the SSC for the "Lucky Friday site"

can be applied elsewhere in the Coeur d'Alene drainage. This
would entail coordination with EPA in determining the
requirements and additional data/studies needed in order to
demonstrate that the SSC derived for South Fork above Wallace,
Idaho is protective of aquatic life "outside the site" e.g.
demonstration of similar biological communities, chemistry,
toxicity etc.,

5) If the requirements of the above are met, and it is proven that the
SSC is protective of aquatic life elsewhere in the Basin, IDEQ
must adopt the SSC as a state standard for all applicable segments
in the South Fork and take public comment.

6) EPA must approve the standards change.



It is clearly unrealistic to complete all this work by the end of 1997, which
is the date IDEQ committed to completing the South Fork TMDL. We
recommend that IDEQ use the current NTR criteria for zinc, lead and
cadmium as the target for the South Fork TMDL, to ensure completion of
the TMDL in 1997. If and when a SSC is adopted for listed segments in
the TMDL, IDEQ could reopen the TMDL and revise the target(s)

11. - Federal freshwater biota criteria are referred to as the goals of the TMDL.
TMDLs for a waterbodies which flow into another state, must ensure that
the downstream state's standards are achieved. Please identify and
reiterate that the Washington criteria for coldwater biota protection as well
as the Idaho criteria are targets for this TMDL.

12. - The following statement is not clear "..This concentration-willpermit the
lake and Spokane River to attain federal freshwater biota criteria, given
the nearly tenfold dilution of the South Fork water by the remainder of the
lake's watershed..".

This statement is significant since it suggests criteria will not be met in
certain parts of the lake. This raises concern that the TMDL will not be
adequately protective. Please explain if this is the case, including flow,
load, dilution, spatial extent and criteria calculations, assumptions and
references as necessary.

13. p. 3, para. 2 - We are concerned by the fact that remedial actins will not begin on the
Coeur d'Alene River until work is completed on the S.Fk.Coeur d'Alene.
Our understanding is that it may take many years if not decades of work
on the South Fork and its tributaries before water quality standards are
achieved. Waiting to begin work on the Coeur d'Alene until the
S.FlcCoeur d'Alene restoration work is completed would appear to result
in an unnecessary delay in cleanup. Please explain.

14. - See comment 12. above regarding dilution in the lake.

Water Quality Goal and Loading Capacity:

15. p. 4, para. 1 - Contrary to the text, the State of Washington's metals criteria are based on
dissolved rather than total recoverable metals. The targets in the TMDL
should reflect Washington's dissolved metals criteria.

16. p. 4, para. 2 - A lake and river loading capacity is only identified for low flow (7Q10)
conditions. Exceedances of lead, cadmium and zinc criteria also occur



during high flows. Critical high flow conditions, loading capacity, and.
additional control strategies (if necessary) must be identified to ensure
criteria will not be exceeded during these events.

17. p. 4, para. 2 - Please explain why the "..loading capacity of the lake should be identical
[to the Spokane River]..".

Metals Source Abatement Plan:

Upstream loading:

'18. p. 4, para. 3 - Please identify the flow conditions and source of information for the
upstream loadings in this paragraph. As in comment #8, we suggest
including a table or series of tables which list these loadings for various
flow conditions.

19. p. 4, para. 3 - Please clarify the statement that cadmium and lead loadings are based on
"one half detection levels". What are the detection limits? If cadmium or
lead were not detected, was the concentration assumed to be one half the
detection limit for the purpose of estimating loadings?

Wasteload Allocation:

20. p. 4, para. 4,5 EPA is not prepared to comment on the suggested wasteload allocations to
point source dischargers at this time. Comments will be provided at a later
date.

21. p. 5, para. 3 - Although there is no data to quantify stormwater metals loads, we agree it
is appropriate to estimate their load, and to be conservative in estimating
their contributions given the high uncertainty. Loads for stormwater
should be included as additional sources to the lake/river, and stormwater
discharges should be allocated loads for both high flow and low flow
conditions.

Load Allocation:

22. p.5, para. 4 - As per comment 7. and 18. above, available metals loading data from
tributaries to Coeur d'Alene Lake must be included in the document to
support the statement that their contributions are "negligible". If such data
are not available, please provide the rationale why tributary loading is
negligible.

23. p. 5, para. 4 - Estimates of storm water contributions, although small, should be
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identified and included in the load allocations.

Margin of Safety:

24. p.5, para.5 - It is not clear what rationale was used in assigning margins of safety
(MOS). Margin of safety should be assigned to account for uncertainties
attributable to data quality or lack of data and reflect the environmental
and human health risks associated with this error. Generally the greater
the uncertainty and the greater the risk, the greater the margin of error, and
hence, the margin of safety. Please identify all significant areas of
uncertainty in the TMDL, and explain how the margins of safety currently
assigned relate to uncertainties in the analysis.

25. p.5, para, 5 - The zinc MOS amounts to 4% of the overall zinc allocation, whereas lead
is 48% and cadmium is 20%. Please explain why these are so different.

26. p. 5, para. 5 - No data is presented in the document to substantiate the statement that the
loads entering Coeur d'Alene Lake and the Spokane River are "well
quantified". As per comment 7., 18., and 23. above, please include
supporting data in the document or in an appendix.

Metals Load Analysis and Projections:

27. p. 5, para, 6 - Please identify the flow at which the loading capacity estimates are
presented (7Q10?). Also, a loading capacity at high flow conditions
should be included to prevent criteria exceedances during that time.

28. p. 5, para. 6 - The TMDL indicates that in order to achieve metals criteria hi the lake and
river, it is assumed that all point source discharges to the lake, river and
upstream waterbodies meet metals criteria at the point of discharge. Does
this mean that all point source discharges upstream of the lake will have a
wasteload allocation which reflects meeting the criteria at the end of the
pipe? Also, if nonpoint sources are contributing to criteria exceedances,
point source dischargers must as a general rule be reduced or even
eliminated. This should be explicitly stated hi the TMDL, and appropriate
targets included as the wasteload allocation for the point sources on p. 4
and 5.

Implementation Plan:

29. p. 6, para. 1 - NPDES permits on the Spokane River are scheduled to be reissued in
1998, and every five years thereafter. We suggest revising the
implementation schedule to reflect this permitting cycle.
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30. - We are concerned by the statement that "..The next phase of the TMDL
wilL.set new and likely lower metals thresholds based on metals
concentrations found in the lake..the TMDL will be revised every five
years..".

Wasteload allocations must be established for each point source in each
TMDL. Are thresholds wasteload allocations?

EPA will provide additional comments on the wasteload allocation
approach presented by IDEQ at a later time.

.31. p. 6, para. 2 - Additional monitoring which should be identified in the initial phase
TMDL provisions includes:

metals loading from tributaries
metals loading in tributaries and lake during peak flows

Compliance Schedule:

32. p. 7, para. 1 - Post Falls and Hayden NPDES permits have expired. EPA will reissue
these permits in 1998, along with the Coeur d'Alene permit, and will
include monitoring requirements and wasteload allocations at that time.

Appendix A:

33. Table 1. - What is the source of these lake metals data?
Do other data exist showing lake metals concentrations in recent years
(e.g. last five years)? If so, they should be included.
What do the <5 and <0.5 stand for? If these are non-detects, please
indicate so, and give the detection limit.

34. Table 2. - Same comments as for Table 1.

35. Table 3. - What is the source of the data?
, For lead and cadmium on the first three sampling days, please clarify

whether the value given is the detection limit, and whether these are non-
detects.
Do other zinc, lead and cadmium data exist for the Coeur d'Alene
wastewater treatment plant? If so, it should be included here.

Appendix B:



36. Assumptions: -

37. Current conditions:

To which river does the 7Q10 flow apply?
Please provide data or an explanation to substantiate the assumption that
zinc levels remain relatively constant year around.
Please provide data to support the assumption that contributions from
nonpoint sources other than from the Coeur d'Alene River approach zero
(e.g. for tribs and lake bottom sediment).

Current conditions should not be characterized as a TMDL, since by
definition a TMDL is the load at which standards are achieved. We
suggest simply identifying current or estimated loads under both peak and
low flow conditions from:

1) Coeur d'Alene River,
2) other tributaries,
3) other nonpoint sources to the lake and river,
4) stormwater outfalls,
5) each of the three municipal WWTP discharges.

Zinc, lead and cadmium TMDLs:

38. The load allocation of zero for Coeur d'Alene Lake and Spokane River seems
unrealistic. Although the loads from tributaries, stormwater flows, lake bottom
sediments, etc. may be small compared to other sources, we doubt that they are
zero, and there appears to be no plan to control them.

Thank you for the opportunity to comment on this draft. If you have any questions regarding
these comments, or would like to discuss them in person, please call me at 208-378-5774.

Sincerely,

Leigh Woodruff
TMDL Coordinator

cc: Dick Panabaker, Coeur d'Alene Basin Commission
Michael Mclntyre, IDEQ



Spokane River Phosphorus Management
Technical Advisory Committee Timothy B. Pelton, Chairman

H. Sid Fredrickson, Vice-Chairman

September 23, 1997

Coeur d'Alene River Basin Commission
Attn.: Mr. Dick Panabaker, Chair
2110 Ironwood Parkway
Coeur d'Alene, ID 83814

Dear Chairman Panabaker,

We understand that the Commission is tasked by Idaho law to develop metals TMDLs
for certain segments of the Coeur d'Alene and Spokane Rivers. We further understand
that the time frame under the court order is very limited. While we feel that a phased
approach to TMDL development is a rational and common sense approach, we take
exception to the application of the ultimate water quality goals to determine waste load
allocations to the Idaho dischargers.

Our group has successfully managed a phosphorus TMDL to protect water quality in
Long Lake for several years. This has been done without the need of waste load
allocations to the various dischargers; municipal and industrial alike. Until actual river
background conditions can be assessed and trend monitoring can be accomplished, this
approach would seem to lend itself to managing metals as well; especially true
considering that the point-sources account for only 0.7% of the loads- both now or at
goal.

The proposed goal or final TMDL recognizes Washington state water quality standards
at the Idaho border. Apparently the draft TMDL was prepared without participation
from the permits section of Washington's Department of Ecology, EPA or with the
industrial and municipal dischargers in Washington. Adoption of the proposed
standards would leave no allocation from Washington dischargers- effectively forcing
them from the river.

The proposed concentration limits for the Idaho dischargers cannot be reliably met with
any of today's best available technology. The proposed limits would cost tens of
millions of dollars with no resulting benefit to river water quality. Significant violations
would force all the dischargers from the river with no acceptable disposal alternatives.

c/o H. Sid Fredrickson - Wastewater Utility Division - City of Coeur d'Alene
710 Mullan Ave - Coeur d'Alene, ID 83814 Ph: 208/769-2281 - Fax: 208/769-2338



Coeur d'Alene River Basin Commission
Sept. 23, 1997

The Spokane River Phosphorus Management Technical Advisory Committee
recommends that the Commission consider adopting the following approach:

• Adopt an interim TMDL consistent with background conditions.
• Postpone development of waste load allocations.
• Invite Washington's DOE, EPA and dischargers to participate in the

Commission's activities.
• Develop a watershed management approach to metals management by

including representatives of Washington's DOE, EPA and dischargers to
develop TMDLs that will be protective of water quality without penalizing
the dischargers.

• Empower the members of such a management approach to develop equitable
implementation plans.

While we ultimately endorse developing site-specific criteria, we realize that this may
not be feasible and certainly would be expensive. However, we feel strongly that by
involving all of the stakeholders in a watershed management approach, reasonable and
protective TMDLs can be developed.

Attached is a list of our membership with single points-of-contact. Please feel free to
contact us should you require additional information.

Sincerely,

For the Spokane River Phosphorus Management Technical Advisory Committee:

H. Sid Fredrickson
Vice-Chairman

c: Spokane River Phosphorus Management TAG Members
Gwen P. Fransen, Regional Administrator, DEQ
Robert Robichaud, Water Permits, EPA Region 10, Seattle, WA
Mr. Bruce Willey, P.E., HDR Engineering
Mayor A. J. "AP Hassell, III
Ken Thompson, City Administrator
Rodger Wm. Lewerenz, P.E., Public Works Director

A \DISC6\HSF015



SPOKANE RIVER PHOSPHORUS MANAGEMENT
TECHNICAL ADVISORY COMMITTEE

(Single Point of Contact For Each Discharger and Agency)

Spokane, WA 99206

FAX(509)927-8461

-iberty Lake Sewer District

Liberty Lake. WA 99019

United States Environmental Protection Agency
North 4601 Monroe, Suite 100
Spokane. WA 99205-1295
Attn- Chuck Rice
(509) 353-4666
FAX (509)456-6175

State of Idaho - H&W - DEQ
2110 Ironwood Parkway
loeurd'Alene, ID 83814

Attn. Roger Tinkey
(208)769-1422
FAX(208)769-1404

inland Empire Paper Company
North 3320 Argonne Road

Attn Rick Fink
509)924-1911

'.0. Box 184

Attn: F. Lee Mellish
509)922-5443

FAX(509)928-6123

Cimball Engmeenng. Inc.
Representing Hayden Area Regional Sewer Board)
West 579 Hayden Avenue
Hayden Lake, ID 83835
Attn: Jim Kimball
208)772-9119

FAX(208)772-0822

iayden Area Regional Sewer Board
71 E. Hayden Ave.

Hayden Lake, ID 83835
.ttn: Kent Helmer

208)772-0672
AX (208)772-3863

pokane County Public Works
Vest 1026 Broadway
pokane. Wa 99269-0810
ttn: Ms. Brenda Sims

509)456-3600
AX(509)324-3478

4401 North A.L. White Parkway

408 Spokane St.
Post Falls, ID 83854

State of Washington - Department of Ecology
North 4601 Monroe, Suite 100
Spokane. WA 99205-1295
Attn: Ken Merrill
(509) 456-6148
FAX (509) 456-6175

City of Spokane - Wastewater Mgmt Dept

Spokane. WA 99205-3939
Attn: Tim Pelton
509)625-4600

FAX(509)625-4605

City of Post Falls

Attn: Darryl Holling
208)773-1438
FAX(208)773-0311

Caiser Aluminum & Chemical Corp.
Trentwood Works
'.0. Box 15108
ipokane, WA 99215

Attn: Pat Blau
509)927-6350

FAX(509)927-6095

City Of Coeur d'Alene
10 Mullan Avenue

Coeur d'Alene, ID 83814
Attn: H. Sid Fredrickson
208)769-2277

FAX(208)769-2338

Pity of Rathdrum
.0. Box 67

lathdrum, ID 83858
Attn: Bob Lloyd
208)687-0261
'AX(208)687-1818

Spokane Protection Association
iVest 14302 Charles Road

Mile Falls, WA 99026
^ttn: Clem Crowston
509)466-9581

A \"P"TAC\97TACLST FRM
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September 16. 1997 *"" -

Mr. Sid Fredrickson
City of Coeur d'Alene
71 OMullan Avenue
Coeur d'Alene, ID 83814

RE: Candidate Technologies for Reduction of Heavy Metals

Dear Siii:

Based on the information you sent me, my understanding is that the proposed TMDLs for
metals would result in the following effluent concentrations for the Coeur d'Alene
Treatment Plant:

Metal Interim Limit. ug/L Final Limit. ug/L
Lead 2.5 0.5
Zinc 87 32.7
Cadmium 0.25 0.4

Based on testing during the 1997 dry-season, when alum was added for phosphorus
removal, the plant provided the following removal of the target metals:

Metal Influent Cone., ug/L Effluent Cone. ug/L % Removal
Lead 5.2 0.9 81
Zinc 134 52 61
Cadmium 0.37 0.12 65

Tae question now is what technologies are available to further reduce the effluent metals
to below the final limits proposed in the TMDLs. To answer this question, I have
consulted with two of our best process engineers: Dr. J.B. Neethling and Dr. Steve
Reiber. Steve is particularly well versed in the chemistry of metals removal to low
concentrations.

Our initial reaction is that the proposed limits will be difficult, if not impossible, to
reliably and consistently achieve with "best available technology". For instance, the
proposed zinc limit is well below the solubility minima for the environmental conditions
present in Coeur d'Alene's wastewater. Even if this material is precipitated, filtered or
sorbed, small events of particle breakthrough could carry sufficient zinc to result in a
violation.

HDR Engineering. Inc. Suite 500 Telephone
10300 SW Greenburg Road 503 768-3700
Portland, Oregon Fax

Employee-owned 97223 503 768-3737



Without having conducted further analyses of the City's specific water chemistry, it
appears that the following process modifications would lower the City's effluent
concentrations for zinc and lead:

• change the coagulant from an aluminum salt to an iron salt. Iron salts have greater
sorbtive capacity for lead and zinc.

• Following secondary treatment, add sodium sulflde (or some other sulfide source) to
form zinc sulfide and lead sulfide precipitates (This process is sometimes called
sulfide scavenging).

• Provide effluent filtration to remove the zinc sulfide and lead sulfide precipitates.

A ballpark cost for these measures is in the $0.40 to $0.60 per 1,000 gallons treated,
including operations, maintenance and amortized capital cost. This is based on some
recent work we did on a proposed sulfide scavenging system in Tarel TX. Approximately
one-half of the cost would be associated with capital outlay. This equates to an initial
capital cost of about $5.0 million for a 6 mgd facility. This cost is based on all new
facilities. Since Coeur d'Alene has some of the needed facilities in place, the cost to the
City may be slightly lower.

Please let us know if you need any further assistance with this issue. We would be glad
to make Steve available to meet with the City to further review treatment options. We
also would be glad to assist you in your discussions with DEQ

Sincerely,

HDR ENGINEERING, INC.

Bruce Willey
Senior Vice President

cc: Steve Reiber - HDR
J.B. Neethling - HDR
Dave Clark - HDR
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spectrophometer at the University of Idaho and were collected

and analyzed in accordance with methods recommended "by the

U.S. Environmental Protection Agency (1974).

Highlands

A total of six wells were sampled in the consolidated

rock units south of the Spokane River. These samples, (numbers

83-88 in Table 11) were collected from hand dug and drilled

domestic wells. The minimum, maximum, and mean concentrations

of selected ions for the highlands are presented in Table 10.

The higher content of sodium compared to magnesium and

calcium is the result of weathering characteristics of the

metamorphic rocks. Also, clay minerals may release large

quantaties of exchangeable sodium (Dewiest, 1970, p. 104).

The low, but significant concentrations of zinc are attribut-

able to the chemical characteristics of the rock.

Table 10 .... Water Quality Data for Highland Area (parts

per million).

Mg

Ca

Na

Pe

Zn

Minimum

1.25
2.20

6.14

0.09
0.10

Maximum

10.30

11.46

13.42

2.53

1.73

Mean

4.40

7.40'

8.81

0.96

0.79
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single point is plotted for that sample on the diagram.

Significant differences are evident between the consol-

idated rock water quality, the Spokane River, and the glacial

aquifer water quality. The ground water and river water are

dominantly calcium type waters. The chemical character of

water from the igenous—metamorphic units is dominantly sodium .

A close correlation can be seen between the quality of the river

and ground water quality of the glacial material. The data in

this diagram supports the hypothesis that most of the recharge

to the glacial aquifer is coming from the Spokane River. If

the highlands are a major source of recharge, higher concen-

trations of sodium and iron should be observed in water quality

samples obtained from the glacial aquifer adjacent to the Spo-

kane River.
^
Zinc concentrations in the glacial aquifer were generally

below detection limits of .01 ppm. Sixty-two of the 82 wells

sampled showed zinc values less than 0.05 ppm. Of the re-

maining twenty samples thirteen samples measured concentrations

of more than .20 ppm. A localized anomoly occurs in wells

located on Harbor Island where the zinc concentrations averaged

0.5 ppm. The anomoly on Harbor Island is believed to be due

to vertical leakage of river water either through the basalt

or along the basalt alluvial contact. Detectable concentrations
of zinc in the remaining samples is probably related to leach-

in of zinc from galvanized pipes, well casings or holding

tanks.

It is important to determine why zinc is not found in
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the Rathdrum Prairie aquifer if recharge is occurring from the

Spokane River which contains significant zinc concentrations.

Funk and others (1973) indicated that high concentrations of

zinc were found in the upper few inches of the Coeur d'Alene

Lake and River sediments. Illitic clays were noted as the

major clay mineral associated with the high concentrations of

zinc. This phenomenon is known as ion exchange. It occurs

between the fine grain sediments and metal ions. Individaul

metal cations are trapped or held in the sedimentary structure

of the clay particles "by the electrical properties of the clay

sediments. Reddy and Perkins (1974) studied fixation of zinc

"by clay minerals and concluded that zinc was fixed as a result

of 1) precipitation, 2) entrapment in clay lattice, and 3) ad-

sorption of exchangeable site. It is "believed that much of

the zinc from the river water is exchanged and held "by the fine

grained river sediments.

Statistical Analysis of Water Quality Data

Statistical tests were applied to the water quality data

from the study area to test the hypothesis that the water qual-

ity characteristics of the Spokane River are significantly

different from the glacial aquifer. The tests were divided

into two main topics: 1) test the hypothesis that elemental

group means are significantly different in the Spokane River
T

and the glacial aquifer and 2) classify the water sample char-

acteristics by location either in the Spokane River or the

ground water flow system.



A GUIDE TO RECLAIMING
HEAVY-METALS

CONTAMINATED SOILS IN
THE COEUR d'ALENE

RIVER VALLEY

F. B. Frutchey
Kootenai County Natural Resources Department

Spring, 1994



CHAPTER 3 - THE COOKBOOK

So, what must be done in the Coeur d'Alene River Valley to accomplish heavy metals contaminated
soil rehabilitation? Start by assessing the site:

I. TEST THE SOIL FOR AVAILABLE NUTRIENTS, ORGANIC MATTER AND pH.

The University of Idaho will do an "extended" test which lists the pH factor, nitrate nitrogen,
phosphorus, potash, sulfur, boron, and organic matter content for $34 per sample. This test will also
include recommendations for these nutrients necessary to obtain good plant growth under normal
(non-heavy metals) conditions. On site testing will be necessary to ascertain appropriate application
rates.

ORGANIC MATTER:

A. Determine the organic matter currently present La the soil. Probably it is quite low.

Organic matter (OM) is absolutely essential to the eventual successful revegetation effort as
well as to help "tie up" the heavy metals. There are only two ways to build OM in the soil,
either by hauling in OM and preferably incorporating it into the soil, or by growing plants
there whose roots and leaves deteriorate to replenish the soil. This is comparable to the
"which comes first-the chicken or the egg" problem. Without adequate organic matter, little
will grow — without good growth there will be little organic matter. The process can be
greatly accelerated by hauling in OM At some sites, deep plowing down to the original soil
to mix the organic matter covered by Slickens^ alluvium is very helpful.

Local sources of organic material!

1. Straw

The Idaho Department of Agriculture in cooperation with the Kootenai County Natural
Resources Protection Department is in the process of implementing a Weed-Free Forage
Program. This program is designed to meet the needs of outfitters and packers by
providing them and other back-country trail users with hay uncontaminated with noxious
weeds. An additional use of this weed-free certified forage is as a source of mulch.
Contact the Kootenai County Natural Resources Department for a list of weed-free forage
growers.

Another good source of relatively weed-free straw is from certified bluegrass seed or
certified grain seed growers. The Idaho Crop Improvement Association has a list of these
growers.
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2. Sawdust and Millyard Waste

Major sawmills usually have a supply of sawdust Millyard waste disposal generally is a
problem in large log storage yards. This waste can have some excellent soil and silty
material mixed with the bark, but may need to be screened to remove large stones and
limbs. Cedar, due to slow rate of delay and other reputed problems, should not be used.

Local sources of sawdust and millyard waste still existing in the Silver Valley are:
Kellogg Transfer, Enaville, Idaho
Whiteman Lumber, Canyon Road, Cataldo, Idaho

3. Animal Manure

Only a few years ago, there were several dairies as well as chicken egg production facilities
in Kootenai County. Now, however, there are no commercial enterprises of this type of any
size here. There are, however, several good sized, confined horse operations from which a
quantity of manure could be collected in the County.

4. Leaves and Grass Clippings

This type of material from lawns and yards is becoming a disposal problem at the landfill
due to its bulk. The Kootenai County Sanitary Landfill Office at the Transfer Station, on
Ramsey Road in Coeur d'Alene, could supply 600 or 700 tons of leaves and grass clippings
per year.

5. Sewage Sludge

The cities of Coeur d'Alene/ Hayden, and Post Falls have sewage treatment plants.
Also, there is a sewage treatment plant at Page, Idaho, in the Silver Valley. Application
guidelines for the use of sludge on agrarian lands are available from the Environmental
Protection Agency.

However, it is probably not appropriate to put human sewage sludge on public recre-
ational land in a flood plain.

Care also should be taken to have the sludge analyzed for heavy metal content. Don't
add to the problem.

3 Source Wulf
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. ., B. PH?

The pH will probably be quite low. Best results have been attained by raising the pH to about
- - 6. Magnesium compounds are especially beneficial here, as are calcium compounds. This is

because Slickens soils are low in available magnesium and calcium. There are two local
sources of MgCO3: 1) Dolomite which is available at the "Greenacres Plant Food Center"

~ " west of Post Falls near the Washington state line and 2) a product called Carba Lime, which
is a woodash by-product from the WWP Co. electric generating station near Kettle Falls,
WA. Carba Lime also has some nitrogen, plus potash and magnesium, as well as very low
levels of some heavy metals.

Another local waste product available from Louisiana Pacific Corp. that may, in the future, be
approved as a soil amendment-liming agent is Fly Ash. Liming agents should be well

" - incorporated into the soil. It takes some time for these amendments to change the soil pH.
i
j Never apply calcium-based materials and phosphorus plant food materials in the same

application. If phosphorus and a calcium-based liming agent are applied together, tri-calcium
I - phosphate is formed which is totally insoluble in water. Disk well between applications.

C. PLANT FOOD ADDITIVES.

- _ All of the nutrients needed by plants will be necessary to rehabilitate Slickens soils.

Nitrogen (N) is, of course, essential for plant growth and is low in these soils. In addition to
normal nutritional demands, N is necessary to hasten the decomposition of organic matter to
soil humus. Most N is soluble in water. In soils subject to flooding, it is better to add N in
increments. On large areas to be rehabilitated, especially where spring-time access with

- ' heavy equipment is a problem ( to avoid rutting and soil compaction), the use of aerial
application whereby the water soluble elements (N and K) can be "spoon fed" to the
establishing vegetation in a dry formulation has proven to be the best method.

Phosphorus (P), another essential for plant growth, breaks down slowly and combines with
Pb and Zn to "tie them up" (or "fix" them in place). P is also tied up, resulting in little, or no,
availability to the plant This element is not subject to leaching and normally endangers
water quality from agrarian lands only by soil erosion. Therefore, P should be incorporated

_ _ into the soil before planting in sufficient quantity to combine with the heavy metals, plus
provide sufficient available P for several years to the developing vegetation. Under local
conditions in the Coeur d'Alene River valley, it has been found that supplying ample P during

- - tillage before planting greatly enhances the rehabilitation process. This is a case where "more
is less" as far as P in the water bodies are concerned. Mix this P in the soil thoroughly, such
as by discing.

According to University of Idaho fertilizer recommendations, such as Current Information
Series No. 853,448,261, Bulletin No. 547, and North Idaho Fertilizer Guide by R.L. Mahler,
Series No. 820, phosphate breaks down gradually, is not very water soluble when spread in a
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dry formulation, and will not wash away unless the soil particles themselves to which the
phosphate is attached are also washed away (soil erosion). Therefore, an amount of
phosphorus adequate to provide good plant growth for several years can be safely applied in
one application, preferably lightly worked into the soil, once the appropriate rate is
established.

Potash (potassium, K). Plants also need large amounts of K; potash always gives a positive
response under Coeur d'Alene River conditions. K is also water soluble; probably only 2/3 to
l/2 as much K as N will be needed. It is important to balance available N to available K.
Some experimentation may be necessary to determine this optimum balance at each site.

Sulfur (S). Although sulfur as oxides may abound near a smelter, S in the soil is relatively
unavailable to some plants. At the risk of decreasing the pH, the addition of some sulfur may
result in better plant growth under our conditions. If the soil is well aerated, sulfides can
become sulfates usable by plants. Sulfur is essential to life. Gypsum can supply S and serve
as a liming agent as well. Alternatively, a fertilizer mixture of N-P-K-S can be used.

Calcium (Ca) and Magnesium (Mg) ions need to replace Al and H ions to increase soil pH.
Ca and Mg are present in Dolomite and woodash. It will take at least 1 to 1 Vi tons per acre

of either to raise the pH from 4.5 to 5.6 on most Slickens soils.

Boron (B) is necessary for certain crops, such as alfalfa. Since alfalfa does not tolerate the
low pH, Cd and Zn in Slickens soils, nor high water tables prevalent in this area, the addition
of Boron is not recommended. White clover (Trifolium repens) and big trefoil (Lotus major)
show promise. Nitrogen fixing legumes would do much to help rehabilitate these soils.
Don't forget to inoculate the seed with the proper bacterium.

H. TEST FOR SOIL HEAVY METALS

Soil samples to be tested for heavy metals will have to be sent to a lab equipped for this. According
to the Spokane, Washington, telephone book yellow pages, several laboratories capable of doing
metal analysis in soils exist in this area. A couple of the most reasonably priced labs are:

North Creek Analytical I.GA.L. Laboratories
East 11115 Montgomery, Suite B Cheney, Washington
Spokane, Washington
Phone: (509)924-9200

The laboratory which reportedly does much of the analysis at the Silver Valley Superfund site is:

SVL Analytical
One Government Gulch
Kellogg, Idaho 83837
Phone: (208) 784-1258
Fax: (208) 783-0891
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As is usually the case, it's best to shop around. Testing costs for lead only are commonly around
$100.00 per sample.

According to the paper:

PHYTOREMEDIATION OF CONTAMINATED SOILS: PROGRESS AND PROMISE.
Scott D. Cunningham. William R. Berti Central Research and Development, DuPont Glasgow Site-
301, Newark, DE 19714

-Submitted 12/92-

i:
i:
i:
i:
• — Symposium on Bioremediation and Bioprocessing

_ Presented before the Division of Petroleum Chemistry and Fuels Chemistry
I American Chemical Society
• ~: Denver Meeting, March 28 - April, 1993

I Experiments addressing in-situ pollutant containment also have shown promising results. For example, the
~\ addition of phosphate in excess of plant requirements resulted in a 10 fold reduction ofPb teachability as

_ J measured by the Toxicity Characteristic Leaching Procedure (TCLP). Our efforts in these areas include
I incubation studies and the subsequent examination of these changes using sequential extractions, TCLP, and

~\ X-Ray Fine Structure Analysis. Rapid, distinct, and useful changes can be monitored -with these methodsl

| Rehabilitated Slickens soil can be expected to test below the EPA TCLP action levels.
i

I HI IDENTIFY INDIGENOUS PLANTS

•• What plants are currently growing on the site? These species are obviously adapted to
_ prevailing conditions. Probably some of these, especially the grasses at least in the
J beginning, will want to be encouraged in order to control soil erosion. Resist the temptation

I to introduce some exotic species. Remember that all noxious weeds are alien species. The
* —i annual floods can quickly carry a problem from .upstream to a new area to become a problem
' J downstream. Determine what vegetative regeneration is necessary or desirable for the site
I and plan for that goal.

I J Plant species which exhibit some heavy metals tolerance in the Coeur d'Alene River Valley
include:

I J - Agrostis aJha, red top grass; locally grown seed is readily available.
- Agrostis stolinifera. creeping bent grass, some locally grown seed is available.

i j - Phalaris amndinacea. Reed Canary grass, some locally grown seed is available.

I - Phragmites communis. Common regH gragg
- Phleum pratense. Timothy grass, some locally grown seed is available.

\ I - Glyceria borealis. northern manna grass.
I "" - Deschampsia spp., Hair grasses.
t • -1 - Juncus eleocaris, spike rush
r

Emphasis added.
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- Agropyron repens. quack grass
- Faliy spp., willows
- Crataegus douglasii. Hawthorn
- Alnug rhombipholia. Alder
- Populus deltoides. Cottonwood
- Pinus ponderosa. Ponderosa pine
- Spirsa, spp.
- other juncus spp., sedges

IV. SITE PREPARATION

Unless the site is quite small and manpower is plentiful, access by machinery will be
necessary. Also, the mixing or blending (diluting) of contaminated soil either with pre-
existing fertile soil or spreading topsoil hauled in from some other source can be
accomplished in no other way than by suitable machinery.

The preparation of a good seed bed as well as the incorporation of P and organic matter is
essential to establishing vegetation sufficient to withstand erosion. For small seeds
especially, good contact with friable, somewhat compacted mineral soil, lightly covered, is
critical to success. Some seeds, such as Reed Canary grass, require more packing. Micro-
environments within a site can be accomplished using hummocks, hollows, terraces, etc., but
it will still be necessary to work and seed these by machine if the area is of any size.

Take care while working this soil to avoid breathing in, or ingesting the dust

At least two local sources of indigenous plant species exist:

Seeds, Inc. - Plants of the Wild
P. O. Box 866
Tekoe, Washington 99033
Phone:(509)284-3848
Fax: (509)284-6464

Jacklin Seed Company
5300 Riverbend Avenue
Post Falls, Idaho 83854
Phone: (208) 773-7581

Always be sure to obtain information listing current germination percentage, purity, and
content of other seeds, weed seeds, etc., before purchasing. Any invasive weed can be a
problem at the site and later downstream throughout the river valley. Use local, indigenous
plants. Don't introduce any more problem plants to the area.

For first-year protection from erosion, planting a light seeding (30 to 40 Ibs. per acre) of oats,
an annual grass, has proven to be effective. This also adds some much needed organic
matter.
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Nearly all sites will need at least some supplemental irrigation in the establishment year.
Normally, by the time the site is dry enough to work and seed, the weather can be expected to
dry up which can quickly desiccate seedlings, particularly on sandy alluvium. The most
notable exception to this need for irrigation and the necessity for lightly covering the seed at
planting to avoid desiccation occurred in May of 1980 when Mount St. Helens erupted. This
coated the entire Coeur d'Alene River valley with '/i-inch of volcanic ash, nicely covering a
trial aerial seeding of oats; it then proceeded to ram all summer. Unfortunately, volcanic
eruptions are hard to predict. It's better to plan ahead to provide the essentials.

Good luck in your efforts.

—Special thanks to Rose Frutchey for analyzing the results of our efforts and testing over the past 20
years, so much of which was later corroborated by others as evidenced in these references. Without
her logic and perseverance, we could never have come so far.

—Thanks to John Crouter for lending the Proceedings of the 10th National Meeting on Reclamation.

—Also, thanks to Mike Schlepp for contributing some of the source materials
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This soil has good potential for grazing, especially
when the canopy has been opened. Forage production
can be increased and soil protection provided by seeding
disturbed areas to adapted species such as orchard-
grass or tall fescue.

Native forage includes bluebunch wheatgrass, rough
fescue, blue wildrye, and tnsetum. Proper management
of the vegetation helps protect timber regeneration and
increase the production of bluebunch wheatgrass and
rough fescue.

If well managed, this soil can continually produce
forage for livestock. If not managed, the total production
can vary from about 1,200 pounds of air-dry herbage per
acre per year to less than 200 pounds per acre for 20 to
30 years.

After the timber is harvested, this soil can be used for
pasture and hay. A well balanced fertilization program,
including the use of nitrogen and sulfur, helps obtain fair
plant growth. Phosphorus is also needed when legumes
are grown.

Pasture benefits from a rotation grazing system during
the growing season. Adapted, improved forage includes
Latar orchardgrass, smooth brome, intermediate wheat-
grass, and alfalfa.

Native plants provide some essential habitat elements
for white-tailed deer, black bear, some elk, forest grouse,
various small mammals, and songbirds. Both the forest-
ed and cleared areas of this soil provide food and cover
favorable to wildlife.

The main limitations for homesites, roads, and sanitary
facilities are depth to rock and slope on steeper areas.
Recreational areas are limited by slope and small
stones.

This map unit is in capability subclass IVe.

178—Skalan-Rock outcrop complex, 5 to 30 per-
cent slopes. These sloping to moderately steep soils
are on mountainsides. Elevation is 2,200 to 3,500 feet
The average annual precipitation is 25 inches, average
annual air temperature is 47 degrees F, and average
frost-free period is 110 days.

The Skalan soil makes up about 55 percent of the
map unit and Rock outcrop areas make up about 35
percent Tekoa extremely stony silt loam, Lenz very
.stony loam, and a soil similar to the Skalan soil, but

>>which is less than 20 inches to bedrock make up the
remaining 10 percent of this complex.

The Skalan soil is a moderately deep, well drained soil
.over gneiss. It formed in material weathered from gneiss

' other related metamorphic rocks mixed with small
mts of volcanic ash and loess in the upper part of

profile.
Jypically, the surface layer of the Skalan soil is dark
" ' h brown gravelly loam about 3 inches thick, and is

acid. The subsoil is yellowish brown and light
brown very gravelly clay loam and very gravelly

about 15 inches thick, and is medium acid. The
itum is light yellowish brown very gravelly loam

about 12 inches thick, and is medium acid. Fractured
gneiss bedrock is at a depth of about 30 inches.

The rooting depth is 20 to 40 inches, and the available
water capacity is low. Permeability is moderate, runoff is
rapid to very rapid, and the hazard of erosion is high to
very high.

The Rock outcrop areas are exposures of bare gneiss
or other metamorphic rocks having some soil matenal in
the cracks and crevices.

This complex is used for woodland and limited grazing.
This Skalan soil is suited to ponderosa pine. It is capable
of producing about 4,900 cubic feet per acre, 0.6 inch
and more in diameter, or 12,200 board feet (Scribner
rule) of merchantable timber 11.6 inches and more in
diameter from an unmanaged stand of 80-year-old trees.

The main limitations for timber production are the ero-
sion hazard, rock outcrops, and seedling mortality. Con-
ventional methods can be used for tree harvest but road
construction can be limited because of rock outcrops
and depth to rock. Reforestation may require some
shade from large trees to prevent the tree seedlings
from dying during the hot summer months. Logging
roads, skid trails, and landings need to be carefully
planned to minimize soil losses.

The Skalan soil has potential for grazing, especially
when the canopy has been opened. Forage production
can be increased and soil protection provided by seeding
disturbed areas to adapted species such as orchard-
grass or tall fescue.

Native forage includes bluebunch wheatgrass, rough
fescue, blue wildrye, and trisetum. Proper management
of the vegetation helps protect timber regeneration and
increase the production of bluebunch wheatgrass and
rough fescue.

If well managed, this soil can continually produce
forage for livestock. If not managed, forage can be pro-
duced for 20 to 30 years. The total production can vary
from about 1,200 pounds of air-dry herbage per acre per
year to less than 200 pounds per acre.

The Rock outcrop areas have no value for grazing by
livestock. They often interfere with movement of live-
stock, which limits accessibility of forage.

The vegetation provides some essential habitat for
white-tailed deer, black bear, some elk, forest grouse,
various small mammals, and songbirds.

The main limitations for homesites, roads, and sanitary
facilities are depth to rock, small stones, slope, and rock
outcrops. The main limitations for recreational areas are
the rock outcrops, small stones, and slope.

This map unit is in capability subclass Vlls.

179—Slickens. This miscellaneous area is made up of
poorly drained accumulations of medium textured materi-
als, separated in ore mill operations, over stratified mod-
erately fine and fine textured soils and organic material.
It is on the flood plain along the Coeur d'Alene River and
mainly consists of mine tailings from the Coeur d'Alene
Mining District and alluvium from yearly overflow. Slope
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is 0 to 2 percent. The average annual precipitation is 30
inches, average annual air temperature is 44 degrees F,
and average frost-free period is 100 days.

Included with this miscellaneous area in mapping are
small areas of Pywell muck, Aquic Xerofluvents, Cougar-
bay silt loam, and Ramsdell silt loam, all with slopes of 0
to 2 percent.

Typically, this material is freshly ground rock that has
been chemically treated during the milling process. It is
often mixed and stratified with soil and organic materials.
The material is detrimental to plant growth because of
the salinity and high concentrations of heavy metals.

Permeability and the available water capacity are vari-
able. Runoff is slow. Erosion by channelization is a
hazard during yearly overflow.

This miscellaneous area has severe limitations for
cropland, hay, or pasture because of the high water
table, flooding, and the nature of the material.

Parts of this miscellaneous area have good potential
for wetland wildlife habitat Use by other wildlife is limited
by the lack of food and cover.

Severe limitations for all structural development and
recreational areas are flooding and the high water table.

This map unit is in capability subclass Vlllw.

180—Southwick silt loam, 3 to 12 percent slopes.
This Southwick soil is a very deep, moderately well
drained soil that formed in loess. It is on loess-covered
hills. Elevation is 2,400 to 3,000 feet The average
annual precipitation is 23 inches, average annual air tem-
perature is 46 degrees F, and average frost-free period
is 120 days.

Included with this soil in mapping are small areas of
Larkin and Taney silt loams, both with 3 to 12 percent
slopes; and Worley silt loam, 5 to 12 percent slopes.

Typically, the upper part of the surface layer of this
Southwick soil is dark grayish brown silt loam about 10
inches thick. The lower part of the surface layer is gray-
ish brown silt loam about 11 inches thick. The subsur-
face layer is pale brown and light gray silt loam about 13
inches thick. The surface and subsurface layers are
slightly acid. The subsoil below a depth of 34 inches is
light yellowish brown silty clay loam, and is neutral.

The rooting depth is 60 inches or more. The available
water capacity is high. A perched water table is at a.
depth of 31 to 46 inches in spring. Permeability is slow,
runoff is rapid, and the hazard of erosion is high.

This soil is mainly used for small grain, peas, lentils,
grass seed, hay, pasture, and timber production.

This soil has a wide range of crop adaptability. It is
adjacent to the prairie soils in the western part of the
county. Where management is good, this soil produces
good growth of all adapted crops. Erosion is not difficult
to control if continuous cropping and minimum tillage are
used. If peas and lentils are grown in the system, extra
protection against runoff is necessary in the form of
divided slope farming. Use of crop residue is also neces-
sary. Grassed waterways are needed on all major drain-

ageways where cutting and gully formation are hazards.
Other desirable methods are terraces and contour farm-
ing. Nitrogen, sulfur, sometimes phosphorus, and chemi-
cal weed control are necessary in all cropping systems.

This Southwick soil is suited to ponderosa pine. It is
capable of producing about 7,100 cubic feet per acre,
0.6 inch and more in diameter, or 26,000 board feet
(Scribner rule) of merchantable timber 11.6 inches and
more in diameter from an unmanaged stand of 80-year-
old trees.

The main limitation for timber production is the slowly
permeable subsoil, resulting in a perched water table
during the rainy winter and spring months. Roads tend to
rut, and traction of the soil for equipment is poor. Con-
ventional tree harvest methods can be used, but may be
limited during the rainy period.

After the timber is removed, this soil is suited to pas-
ture and hay. A well balanced fertilization program, in-
cluding the use of nitrogen and sulfur, helps obtain good
plant growth. Phosphorus is also needed when legumes
are grown.

Pasture benefits from a rotation grazing system during
the growing season. Adapted, improved forage includes
Latar orchardgrass, smooth brome, Regar brome, and
alfalfa.

This soil has a good potential for grazing, especially
when the canopy has been opened. Forage production
can be increased by seeding disturbed areas to adapted
grasses.

Forage plants include Idaho fescue, bluebunch wheat-
grass, blue wildrye, bluegrass, hawkweed, and arrowleaf
balsamroot Low shrubs such as snowberry and white
spirea may dominate the site once the canopy is
opened. Proper management of the vegetation helps
protect the timber regeneration and increase the produc-
tion of Idaho fescue and bluebunch wheatgrass.

If well managed, this soil can continually produce
forage for livestock and big game animals. If not man-
aged, the total forage production can vary from about
2,000 pounds of air-dry herbage per acre per year to
less thans200 pounds for 25 to 40 years.

This soil has good potential for openland, woodland,
and rangeland wildlife habitats. Areas in grain are good
for upland game, such as cottontail rabbit, ring-necked
pheasant, and Hungarian partridge, if cover is provided.
Other kinds of wildlife in woodland areas are white-tailed
deer, songbirds, and black bear.

Limitations for sanitary facilities and homesites are
slow permeability and a perched water table in spring.
The construction of roads is limited by potential frost
action damage, the inherent low support strength of the j
soil, and the shrink-swell potential of the soil during wet-
ting and drying.

The design and installation of terraces, diversions, and ;
grassed waterways are subject to the complex slopes,
wetness, slow permeability, and the credibility of the soil. ;
Limitations for recreational facilities are slope and dusti- !
ness during summer.



I
\
I

1
I

United States
Department of
Agriculture

Soil
Conservation
Service

Forest Service-
Idaho Panhandle
National Forest

Kootenai-Shoshone
Soil Conservation District

September 1994

Coeur d'Alene River
Cooperative River Basin Study

Idaho Cooperative River Basin Program
Kootenai and Shoshone Counties, Idaho



CONCLUSIONS AND RECOMMENDATIONS

Erosion/Sedimentation

Forest Lands:

The erosion rates, on a per acre basis, are low on most of the forest lands.
However, the accumulated impact of this erosion is significant. It accounts for
about two-thirds of the total sediment reaching the lake each year. Erosion on
forest lands is primarily the result of harvest and road building activities. The
recommendations listed under the flooding and bedload movement section, if
implemented, would adequately address the forest erosion and sedimentation
concerns.

Agricultural Activities:

Impacts from agricultural land uses to the Coeur d'Alene River were found to
be minimal. This is due to a combination of factors including low erosion rates,
low sediment delivery rates, and limited extent within the basin. Erosion on
agriculture lands along the river bottom is very low due to management
practices which maintain the land in permanent cover. In fact, local farmers
and ranchers along the floodplain are faced with treating their land to minimize
the effects of streambank erosion, flood events, and heavy metal contaminated
sediments from upstream watershed disequilibrium.

Erosion rates on the steeper upland soils have been reduced significantly due to
implementation of conservation practices required by the 1985 Farm Bill.
These conservation practices are generally also management type practices
such as crop rotations and maintaining adequate crop residue levels. Additional
erosion and sediment reduction could be realized with the installation of
structural practices such as grass waterways, terraces, and sediment basins.

Streambank Erosion:

Results from the streambank analysis based on the physical streambank
inventory, photographic analysis, survey data, and measured streambank
erosion indicate:

* Braiding and meandering of the river channel in the areas of gradient
changes on both the North and South Forks of the Coeur d'Alene
River.

* A widening of the streambank channel in these same areas.
* Accelerated erosion on the main stem of Coeur d'Alene River

streambanks the last 10 to 15 years.

Information provided from the USGS regarding the geometry of the metal-
enriched sediment has important implications in terms of remedial treatment of
the riverbanks. This material referred to as "slickens" or "xerofluvents" on the
soil survey maps is one of the greatest concerns with regard to toxicity of the
river and the lake (SCS, 1981). If the banks are instead "coated" or "draped"
with a veneer of metal-laden material, the possibility of bank shaping and bio-
remediation techniques may be plausible. Prior to this, streambank restoration
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seemed cost-prohibitive because of the assumed volume of contaminated
material. A report by the USGS Geologic Division is pending. However, this
information is important enough to be considered in the early decision making
process regarding streambank remediation.

Based on this information, SCS requested a meeting with the Army Corps of
Engineers (COE) and USGS February 15, 1994 to discuss streambank
remediation possibilities. Most of the discussion focused on problems related
to the main stem of Coeur d'Alene River below Cataldo. More information is
needed regarding the amount, source area, and distribution of the contaminated
sediments before any proposals can be considered seriously. However,
following are some possibilities for river bank remediation of the Coeur d'Alene
River that were discussed during the interagency meeting:

« Bank erosion problems could be reduced by limiting power boat use
on the river. This could include limiting motor horsepower, boat size
or boat speed, providing additional boat ramps and access or
complete power boat elimination on the river.

« Lake level management would help reduce variations and slow
transitions. This would allow pore pressures in streambanks to
dissipate slowly without spelling of bank surface material.

« Watershed treatment and/or temporary storage for reduction of
impacts from upstream runoff.

* Management alternatives on lands adjacent to the river such as
vegetation plantings and livestock management.

* By-passing "hot spot" sources of metal contamination with some sort
of channelization.

« Deepen channels in aggrading (deposition) areas especially on the
North Fork to provide a sediment source that is not metal
contaminated to cover the contaminated sediments on the main
stem.

* Uncontaminated soil could be used as fill between the top of the
bank and the existing beaching slope and protected with vegetation,
etc.

* Contaminated sediment could be removed and banks resloped and
stabilized. This would depend on the amount of material involved,
EPA hazardous waste regulations, and identification of suitable and
feasible locations to dispose of the material.

* Rock protection from summer water level down a minimum of five
feet or below the normal winter low water level with a constructed
rock toe.

* Start riprap projects on highest priority areas, beginning with outside
bends and trailing banks first, straight sections second, and inside
bends last. Also consider the level of metal contamination in setting
priorities.

* Do nothing approach and try to determine how long for natural
stabilization and how much volume will be removed during this
process.
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Some of the plausible streambank restoration techniques discussed with the
COE are based on their previous report include (Alien, et al, 1992):

* Sediment pool structures located throughout the river system to trap
sediments.

* Bank stabilization techniques in seriously eroding areas such as a
bioengineering method currently used in Germany. This method uses
a relatively low-cost biodegradable breakwater with wetlands
shoreward of it.

IDHW-DEQ, in cooperation with the County, SCS, and local landowners, have
taken the initiative to experiment with alternatives for streambank protection in
the form of a demonstration project along the river at Medimont. These
alternatives include:

« Two types of rip-rap.
* Large round hay bales.
* Regular square straw bales reinforced with rebar.

The outcome of this experiment may provide low cost alternatives to critical
areas of streambank erosion.

Many of the measures proposed, such as complete rock protection, may not be
cost effective at this time due to the number of miles involved. Unfortunately,
measures proposed for one critical area may have a negative impact on
streambanks downstream or across-stream from the treated area. Each
treatment alternative will require careful evaluation in terms of impact to other
areas of the river or Coeur d'Alene Lake. Severely eroded areas in the lower
reaches of the river will probably need to be treated simultaneously to be
effective. In addition, measures proposed on the main stem need to address
the issue of contamination from seepage or percolation and deposition of new
contaminated material.

Problems with streambank erosion in the main stem of the Coeur d'Alene River
and subsequent pollution of Coeur d'Alene Lake can be limited by the control
and/or possible elimination of boat traffic in the lower South Fork of the river.
While boats have navigated the river for the last 100 years, the size and speed
of modern boats has contributed to accelerated erosion rates along the main
stem of the river. "No Wake" zones are not effective at this time. Limiting
boat traffic and specifically targeting larger boats may be politically volatile, but
are necessary to reduce bank erosion along the river below Cataldo Mission.

Flooding and Bedload Movement

It can be concluded that timber harvesting impacts to the hydrologic function
of the Coeur d'Alene River Basin are at least in part responsible for changes
(increases) in flood frequency and magnitude for the tributaries that were
compared. The effects of flood routing, timing, inflow, and attenuation make it
more difficult to draw a conclusion for flow regime changes to the mainstem
portions Coeur d'Alene River. In any case, the effects of harvest and roading
activities on flooding in the tributaries is relatively clear from flow data. It
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would be appropriate to assume that there is at least some effect on flood
frequency and/or magnitude in the mainstem valleys as well.

Results of the flood damage analysis for scour and deposition indicated no
discernable increase in the lateral extent of flood damage. However, the
particle size deposited on upper banks in flood events appears to be increasing.

The timber harvesting impacts and the associated flooding are also responsible
in part for the aggradation and deposition of bedload material within the
channel. The filling of the river channel with excessive bedload material further
compounds the flooding problem and also causes an increase in bank erosion
as the river attempts to regain channel capacity.

The activities that caused these problems were not a one time, single event
and no one clear-cut logging operation or single stretch of road caused the
problems we see today. The effects of many individual activities accumulated
over time, often interacting and compounding impacts, resulting in the present
situation. Solutions to flooding and bedload concerns will certainly follow the
same logical "accumulated effects" strategy.

The following is a list of practices that can begin this process. The USFS will
be a key player, as they control a significant portion of the forest land.
However, these practices should also be implemented on private lands in order
to achieve the maximum benefits for the entire river basin. Some
recommendations may require the coordinated effort of all land owners in the
basin.

* Strict application of the Idaho Forest Practices Act (IFPA).
* Monitoring, review and revision, if necessary, of IFPA practices to

insure they are adequate to protect identified beneficial uses.
* Addressing the concern over "accumulated effects."
* Restoration of impacted tributary streams through installation of

gradient control structures and replacement of large woody debris in
the stream channel.

» Reduction in logging road density through: complete removal and
reshaping to original slope; permanent closures with deep ripping of
roadbed, reseeding and culvert removal; and limiting new road
construction especially in critical areas.

* Reduction in extent of clear-cut logging practices and aggressive
replanting of existing clear cuts to insure quickest return to forest
land cover.
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